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The  IDEXX  Snap™  Beta  Lactam  and 
Tetracycline  tests  will  reduce  your 

testing  to  three  simple  and  quick  steps. 

Results  in  less 
than  10  minutes! 


snap 


TM 


For  more  information  or  to  place  an 
order,  please  call  1-800-321 -0207 


Innovators  In  Diagnostics 


iDEXX  Z9565?00,E-D 


Please  circle  #  150  on  your  Reader  Service  card. 
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Invite  a  Colleague 
To  Join  The  Association 

You,  as  a  member  of  lAMFES,  can  contribute  to  the  success  of  the  Association  and  the  professional  advance¬ 
ment  of  your  colleagues  by  inviting  them  to  become  a  part  of  lAMFES.  On  your  behalf  we  would  be  ht^py  to 
send  a  colleague  a  membership  kit,  including  complimentary  copies  of  Dairy,  Food  and  Environmental  Sanita¬ 
tion  and  the  Journal  of  Food  Protection,  and  an  invitation  to  join  lAMFES.  Just  fill  in  the  following  informa¬ 
tion  and  Mail  or  FAX  to  (515)  276-8655.  (Please  Print) 

Name  _  Title _ 

Company _ 


Address _ 

City _ 

Country _ 

Phone  Number. 
Your  Name 


_  State/Prov. 

Zip/Postal  Code 


Your  Phone 


First 

Class 

Postage 
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SustainingMembers 


3M  Microbiology  Products,  3M  Center,  Bldg. 
275,  St.  Paul,  MN  55144-1000;  (612)  733-9558 
ABC  Research,  3437  S.W.  24th  Avenue, 
Gainesville,  FL  32607;  (904)  372-0436 
ABELL  Pest  Control,  246  Attwell  Drive, 
Etobicoke,  ON  M9W  5B4;  (416)  675-6060 
Accurate  Metering  Systems,  Inc.,  1651 
WilkeiUng  Road,  Schaumburg,  IL  60173;  (708) 
882-0690 

Alfa-Laval  Agrl,  Inc.,  11100  Nonh  Congress 
Avenue,  Kansas  Qty,  MO  64153;  (816)  891-1528 
AMPCO  Pumps  Co.,  Inc.,  4000  W.  Burnham  St, 
Milwaukee,  WI  53215;  (414)  643-1852 
APV  Crepaco,  9525  W.  Bryn  Mawr  Ave.,.Rose- 
mont,  n.  60018;  (708)  6784300 
Atkins  Technical,  Inc.,  3401  S.W.  40th  Blvd., 
Gainesville,  FL  32608;  (904)  3785555 
Babson  Bros.  Co.,  1880  Country  Farm  Drive, 
Naperville,  IL  60563;  (708)  369-8100 
Becton  Dickinson  Microbiology  Systems, 
Inc.,  POBox243,CockcysvlUc,MD21030;(410) 
584-7188 

Bentley  Instruments,  Inc.,  4004  Peavey  Road, 
Chaska,  MN  55318;  (612)  4487600 
BloControl  Systems,  Inc.,  19805  N.  Creek  Park¬ 
way,  BotheU,  WA  9801 1;  (206)  487-2055 
Biolog,  Inc.,  3938Trustway,  Hayward,  CA  94545; 
(510)785-2585 

bloM6rieuz  Vitek,  Inc.,  595  Anglum  Drive, 
Hazelwood,  MO  63042-2395;  (800)  6384835 
Btosdence  International,  Inc.,  1  l607Magrudcr 
Lane,  RockvUle,  MD  20852-4365;  (301)  2304)072 
Borden,  Inc.,  180  E.  Broad  Street,  Columbus,  OH 
43215;  (614)  2254000 

Capitol  Vial,  Inc.,  PO  Box  446,  Fultonville,  NY 
12072;  (518)  853-3377 

Charm  Sciences,  Inc.,  36  Franklin  Street,  Malden, 
MA  02148;  (617)  322-1523 
ChemStationInteniational,3201  EncreteLane, 
Dayton,  OH  45439;  (513)  294B265 
Compliance  Control,  Inc.,  8012  Fcmham  Lane, 
FwestvUle,  MD  20747;  (301)  735-2207 
Custom  Control  Products,  Inc.,  1300N.Memo- 
rial  Drive,  Racine,  WI  53404;  (414)  637-9225 
Dairy  aiul  Food  Labs,  Inc.,  3401  Crow  Canyon 
Road,  Suite  110,  San  Ramon,  CA  94583-1307; 
(510)8300350 

Dairy  Quality  Control  Institute,  5205  Quincy 
Street,  St.  Paul,  MN  55112-1400;  (612)  7854)484 
DARDEN  RESTAURANTS,  PO  Box  593330, 
Orlando,  FL  32859-3330;  (407)  245-5330 
Darigold,  Inc.,  635  Elliott  Ave.,  PO  Box  79007, 
W.  Seattle,  WA  981 19;  (206)  2866772 
Dean  Foods,  1126  Kilbum  Avenue,  Rockford,  IL 
61101;  (815)  9624)647 

Decagon  Devices,  PO  Box  835,  Pullman,  WA 
99163;  (509)  332-2756 

Dilco  Laboratories,  Inc.,  PO  Box  331058,  De¬ 
troit,  MI  48232;  (313)  462-8478 
Diversey  Corp.,  12025  Tech  Center  Drive, 
Livonia,  MI  48150-2122;  (313)4585000 
DonLevy  &  Associates,  Inc.,  1551  E.  89th  Ave., 
Merrillville,  IN  46410;  (219)  7360472 
DuPont,  PO  Box  80357,  Wilmington,  DE  19880; 
(302)695-2262 


Dynal,  Inc.,  5  Delaware  Drive,  Lake  Success,  NY 
11042;  (516)  3263270 

Eastern  Crown,  Inc.,  PO  Box  850,  Vernon,  NY 
13476;  015)  829-3505 

Educational  Fonradation  of  the  National  Res- 
taurant  Assn.,  250  S.  Wacker  Drive,  Suite  1400, 
Chicago,  IL  606063834;  (800)  765-2122 
Electrol  Specialties  Company,  441  Clark  Street, 
South  Beloit,  a  61080;  (815)  389-2291 
Evergreen  Packaging,  Division  of  Imemational 
Paper,  2400  6th  Street,  S.W.,  Cedar  Rapids,  lA 
52406;  (319)  399-3236 

F  &  H  Food  Equipment  Co.,  PO  Box  3985, 

Springfield.  MO  65808;  (417)881-6114 

Alex  C.  Fergusson,  Inc.,  Spring  Mill  Drive, 

Frazer,  PA  19355;  (610)  647-3300 

Foss  Food  Technology  Corporation,  10355W. 

70th  Street.  Eden  Prairie,  MN  55344,(612)941- 

8870 

FRM  Chem,  Inc.,  PO  Box  207,  Washington,  MO 
63090;  (314)  583-4360 

H.  B.  Fuller  Co.,  3900 Jackson  Street,  N.E.,  Minne¬ 
apolis,  MN  55421;  (612)  782-1755 
GftH  Products  Corp.,  7600  57th  Avenue,  Keno¬ 
sha,  WI  53142;  (4I4)  694-1010 
Gardex  Chemicals,  Ltd.,  246  Attwell  Drive, 
Etobicoke.  ON  M9W  5B4;  (800)  5634273 
t^NE-TRAK  Systems,  31  New  York  Avenue, 
Framingham.  MA  01701;  (508)  872-3113 
Gist-4>rocades  Dairy  Ingredients  Group,  N93 
W14560  Whittaker  Way,  Menomonee  Falls,  WI 
53051;  (800)  423-7906 

Hess  A  Clark,  Inc./KenAg,  7th  &  Orange  Street, 
Ashland,  OH  44805;  (800)  992-3594 
IBA,  Inc.,  27  Providence  Road,  MiUbury,  MA 
01527;  (508)  865-6911 

Idetek,  Inc.,  1245  Reamwood  Ave.,  Sunnyvale, 
CA  94089;  (408)  7454)544 
IDEXX  Laboratories,  Inc.,  1  idexx  Drive,  West¬ 
brook.  ME  04092;  (800)  321-0207 
Integrated  BioSotutions,  Inc.,  4270  U.S.  Route 
One,  Monmouth  Junction,  08852;  (908)  274- 
1778 

International  BioProducts,  Inc.,  14780 NE  95th 
Street,  Redmond.  WA  98052;  (206)  883-1349 
International  Dairy  Foods  Association,  888 
16th  Street,  N.W.,  Washington,  DC  20006;  (202) 
737-4332 

Klenzade  Division,  Ecolab,  Inc.,  Ecolab  Cemer 
North,  St.  Paul,  MN  55102;  (612)  293-2233 
Land  OTakes,  Inc.,  PO  Box  1 16.  Minneapolis, 
MN  554460116;  (612)481-2870 
Maryland  A  Virginia  Milk  Producers  Assn., 
Inc.,  1985  Isaac  Newton  Square  South,  Reston,  VA 
22090;  (703)  742-6800 

Metz  Sales,  Inc.,  522  W.  First  Street,  WUUams- 

burg,PA  16693;  (814)  832-2907 

Mlchebon Laboratories,  IiM'., 6280 Chalet  Drive, 

Commerce,  CA  90040;  (310)  9280553 

Mid  America  Dairymen,  Inc.,  3253  E-  Chestnut 

Expressway,  Springfield,  MO  65802-2584;  (417) 

865-7100 
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Nasco  International,  901  Janesville  Avenue,  Fort 
Atkinson.  WI  53538;  (414)  563-2446 
National  Mastitis  Council,  1840  WUson  Boule¬ 
vard,  Suite  400,  Arlington,  VA  22201;  (703^  243- 
8268 

Nelson-Jameson,  Inc.,  2400  E.  Fifth  Street, 
PO  Box  647,  Marshfield,  WI  544490647;  (715) 
387-1151 

NESTLE  USA,  Inc.,  800  N.  Brand  Blvd.,  Glendale. 

CA  91203;  (818)  549-5799 

Northland  Laboratories,  1810  Frontage  Rood, 

Northbrook,  a  60062;  (708)  272-3413 

Norton  Performance  Plastics  Corp.,  PO  Box 

3660.  Akron,  OH  44309-3660;  (216)  7989240 

Organtm  Teknika,  100  Akzo  Avenue,  Durham, 

NC  27712;  (919)620-2000 

Pall  Uhrafine  Corp.,  2200  Northern  Boulevard, 

East  Hills.  NY  11548;  (516)484-5400 

Perm  State  Unlveralty,  University  Creamery, 

12  Borland  Laboratory,  University  Park,  PA  16802; 

(814)865-7535 

PRISM,  8300  Executive  Center  Drive,  Miand,  FL 
331664680;  (305)  592-6312 
R-Tedi,  PO  Box  116,  Minneapolis,  MN  55440- 
01 16;  (800)  3289687 

Ralston  Analytical  Laboratories,  2RSCheclDer- 
board  Square.  St  Louis.  MO  63164;  014)982^1680 
REMEL,  Lf.,  12076  Santa  Fe  Dr.,  Lenexa,  KS 
66215;  (800)  2556730 

Ross  Laboratories,  625  Cleveland  Avenue, 
Columbus.  OH  43215;  (6I4)  227-3333 
Seiberllng  Associates,  Inc.,  94  North  High 
Street,  Suite  350.  Dublin,  OH  43017-1100;  (614) 
764-5854 

Sierma  Biotech,  Inc.,  9115  Guilford  Road,  Suite 
180,  Columbia,  MD  21046;  (301)  497-0007 
Silliker  LaborattMies  Group,  Inc.,  900  Maple 
Road,  Homewood,  IL  60430;  (708)  957-7878 
Sparta  Brush  Co.,  Inc,  PO  Box  317,  Sparta,  WI 
54656;  (608)  2652151 

The  SterHex  Corporation,  10315  S.DolflddRd., 
Suite  B,  Owings  Mills.  MD  21 1 17;  (410)  581-8860 
Steritech  Environmenud  Services,  7600  Little 
Ave.,  Charlotte,  NC  28226;  (800)  8680089 
Tekmar  Co.,  PO  Box  429576.  Cincinnad,  OH 
45242-9576;  (513)  247-7000 
Unipath  Co.,  Oxoid  Division,  800  Proctor  Ave., 
Ogdensbuig,  NY  13669-2205;  (800)  567-8378 
ViatranCorporation,  300 Industrial  Drive,  Grand 
Island,  NY  14072;  (716)  773-1700 
VICAM,  313  Pleasam  Street,  Watertown,  MA 
02172;  (617)9287045 

Walker  Stainless  Equipment  Co.,  618  State 
Street,  New  Lisbon,  WI  53958,  (606)562-3151 
Wal-Mart  Stores,  Inc.,  702  S.W.  8th  St., 
BemonvUle,  AR  72712;  (501)  2734903 
Wd>er  Scientific,  2732  Kuser  Road,  Hamilton,  Ffl 
08691-9430;  (609)  584-7677 
Wortd  Dryer  Corp.,  5700  McDermott  Dr., 
Berkeley,  IL  60163;  (708)  4496950 
Zep  Manufacturing  Co.,  1310  Seaboard  Indus¬ 
trial  Blvd.,  Atlanu,  GA  30318;  (404)  352-1680 
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Antflbiotic  Use  in  Animals  and  Transfer  of  Drug  Resistance  to  Humans:  Should  We  Stop 
Treating  Animals  with  These  Drugs? 

Mark  J.  Mitchell  and  Arlene  J.  Yee 

Sensory  Detection  of  and  Consumer  Response  to  Off-Flavors  in  Milk . 

Amy  K.  Heer,  Susan  E.  Duncan  and  Denise  Brochetti 
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Updates . 
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Coming  Events 
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The  publishers  do  not  warrant,  either  expressly  or  by  implication,  the  factual  accuracy  of  the  articles  or  descriptions  herein,  nor  do 
they  so  warrant  any  views  or  opinions  offered  by  the  authors  of  said  articles  and  descriptions. 
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Things  that  save  you  steps. 


3M™  Petrifilm™  E.  coli  Count  Plates  provide  official 
test  results  in  three  simple  steps.  Just  inoculate,  incubate 
and  read.  And  because  there  are  no  tubes,  dishes  or 
media  preparation,  it’s  the  easiest  confirmed  E.  coli  test 


available.  Petrifilm  plates  are  AOAC-official  testing 
methods.  So  you  can  save  steps  without  compromising 
results.  For  more  information,  or  for  the  name  of  your 
representative,  call  1-800-228-3957. 
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For  Rapid, 

Accurate  Fat,  Protein, 
Soiids  Anaiysis 


Th6  Milkoscan  50  is  the  new 

low-cost  analyzer  for  routine 
testing  in  daily  plants... 

to  help  you  optimize 
production,  maintain 
specifications,  and 
check  incoming 
product. 

The  MSC50  is  ideal  for  even  the 
smaller  dairy  plant  and  brings 
advanced  Infrared  Technology  to 
everyone's  budget. 

Measures  milk:  Skim,  raw,  pasteurized, 
homogenized,  and  cream  up  to  50%  without 
dilution  and  without  preheating. 

4  Self  Cleaning  and  Automatic  Zero 
♦  Based  on  AOAC/IDF  approved 
methodology 

^  Advanced  technology  provides 
simple  and  economic  operation 

Don't  take  risks  with  unproven 

equipment  from  unknown  sources!  Pur¬ 
chase  a  new  state-of-the-art  product  backed 
by  full  warranty  and  support... 


from  the  world  leader  in  milk  analysis. 

Foss  ^^ood  Technology 
^Corporation 

First  in  Food  Analysis 

10355  West  70lh  Street  11  Edvac  Drive,  «10 

Eden  Prairie,  MN  55344  USA  Brampton,  Ontario,  CANADA  L6S  5W5 

Phone:  S129418870  Phone;  905  7936440 

Fax;  6129416533  Fax:  905  7936719 
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Sanitalion 

A  PUeUCATION  OF  T»C  MTERNATKMAl.  A8SOCIATKM  OF  MHJ(.  FOOD  AND  ENVIRONMENTAL  SANTTAAIANS.  INC 

Dairy,  Food  and  Environmental  Sanitation  (ISSN-1 043-3546)  is 
published  monthly  beginning  with  the  January  number  by  the  Interna¬ 
tional  Association  of  Milk,  Food  and  Environmental  Sanitarians,  Inc. 
executive  offices  at  6200 Aurora  Avenue,  Suite  200W,  Des  Moines,  I A 
50322-2838,  USA.  Each  volume  comprises  1 2  numbers.  Printed  by 
Heuss  Printing,  Inc.,  91 1  N.  Second  Street,  Ames,  lA  50010,  USA. 
Second  Class  Postage  paid  at  Des  Moines,  lA  503 1 8  and  additional 
entry  offices. 

Postmaster  Send  address  changes  to  Dairy,  Food  and  Environmen¬ 
tal  Sanitation,  6200  Aurora  Avenue,  Suite  200W,  Des  Moines,  lA 
50322-2838,  USA. 

Manuscripts:  Correspondence  regarding  manuscripts  and  other  read¬ 
ing  materials  should  be  addressed  to  Editor,  lAMFES,  6200  Aurora  Ave., 
Suite  200W,  Des  Moines,  lA  50322-2838;  515-276-3344. 

"Instructions  to  Contributors"  con  be  obtained  from  the  editor. 

Orders  for  Reprints;  All  orders  should  be  sent  to  DAIRY,  FOOD  AND 
ENVIRONMENTAL  SANITATION,  lAMFES,  Inc.,  6200  Aurora  Ave., 
Suite  200W,  Des  Moines,  lA  50322-2838.  Note:  Single  copies  of 
reprints  ore  not  available  from  this  address;  address  reprint  requests  to 
principal  author. 

Business  Matters:  Correspondence  regarding  business  matters  should 
be  addressed  to  Steven  K.  Halstead,  lAMFES,  6200  Aurora  Ave.,  Suite 
200W,  Des  Moines  lA  50322-2838. 

Subscription  Rates:  $  1 20.00  per  year.  Single  copies  $  1 0.00  each. 
No  cancellations  accepted. 

Sustaining  Membership:  A  sustaining  membership  in  lAMFES  is 
available  to  companies  at  a  rote  of  $450  per  year.  For  more  information, 
contact  lAMFES,  6200  Aurora  Ave.,  Suite  200W,  Des  Moines,  lA 
50322-2838;  515-276-3344. 

Membership  Dues:  Membership  in  the  Association  is  available  ta 
individuals  only.  Dues  ore  $60  per  year  and  include  a  subscription  to 
Dairy,  Food  and  Environmental  Sanitation.  Dues  including  both 
Dairy,  Food  and  Environmental  Sanitation  and  Journal  of  Food 
Protection  are  $90.00.  Student  membership  is  $30.00  per  year,  with 
verification  of  student  status,  and  includes  Dairy,  Food  and  Environ¬ 
mental  Sanitation  or  Journal  of  Food  Protection.  Student  member¬ 
ship  with  both  journals  is  $45.  No  cancellations  accepted. 

Postage:  Canada  and  foreign  add  $22.50  per  journal  subscription. 
U.S.  FUNDS  ONLY -ON  U.S.  BANK.  Single  copies  add  $7.00. 

Claims:  Notice  of  failure  to  receive  copies  must  be  reported  within  30 
days  domestic,  90  days  foreign.  All  correspondence  regarding  changes 
of  address  and  dues  must  be  sent  to  lAMFES,  Inc.,  6200  Aurora  Ave., 
Suite  200W,  Des  Moines,  lA  50322-2838;  515-276-3344. 

Reprint  Permission:  Questions  regarding  permission  to  reprint  any 
portion  of  Dairy,  Food  and  Environmental  Sanitation  should  be 
addressed  to;  Editor,  lAMFES,  6200  Aurora  Avenue,  Suite  200W,  Des 
Moines,  lA  50322-2838,  or  fax  to  5 1 5-276-8655. 


476  Dairy,  Food  ond  Environmentol  Sanitation  -  AUGUST  1 995 


QMI  helps  you  identify 
the  source  of 
product  contamination 


AND  helps  you  avoid  it! 


With  its  patented  QMI 
Aseptic  Sampling  System  and 
Aseptic  Transfer  System,  QMI 
is  a  fast,  sure  and  easy  solution 
for  the  threat  of  contamination. 
More  importantly,  QMI  goes  a 
long  way  to  help  avoid  an  even 
bigger  threat — ^the  threat  of 
product  recall  due  to  spoiled 
or  unsafe  products. 

•  Using  the  QMI  Aseptic 
Sampling  System,  you  can 
effectively  document  micro¬ 


biological  process  control, 
which  is  critical  to  an  effective 
HACCP  system. 

•  Using  the  QMI  Aseptic 
Transfer  System,  you  can 
avoid  contamination  during 
inoculation. 

Don’t  take  chances.  Take 
action  against  contamination. 
Get  all  the  facts  on  our  aseptic 
sampling  and  transfer 
systems  now. 


QMI 


FOOD  AND  DAIRY  QUALITY 
MANAGEMENT.  INC. 


245  E.  Sixth  street  •  St.  Paul,  MN  55101  •  Phone:  (612)  228-0474  •  FAX  (612)  291-9179 


QMI  Products  are  protected  by  the  following  U.S.  Patents  (4,941,517;  5,086,813;  5,119,473).  Manufactured  under  License  from  Galloway 
Company,  Neenah,  Wl  USA.  Photographs  of  bacteria  supplied  by  Dr.  Edmund  Zottola  of  the  University  of  Minnesota,  St.  P^l,  MN. 
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They  I 
don't 
have 
to. 


Renew  yoiff 
lAMFES 
Membership 
today. 

The  International  Association  of 
Milk,  Fbod  and 

Environmental  Sanitarians,  Inc 


DAIRV,  FOOD  AND  ENVIRONMENTAL 


Sanitation 


President,  F.  Ann  Draughon,  University  of  Tennessee,  P.O.  Box  1071,  Knoxville,  TN  37901* 
1071;  (615)  974-7147. 

Presidenf-Elect,  Michael  H.  Brodsky,  Ontario  Ministry  of  Health,  P.O.  Box  9000,  Terminal  A, 
Toronto,  Ontario,  Canada  M5W  1R5;  (416)  235-5717. 

Vke-President,  Gale  Prince,  The  Kroger  Co.,  1014  Vine  Street,  Cincinnati,  OH  45202-1 1 00; 
(513)762-4209. 

Secretary,  Robert  E.  Brackett,  University  of  Georgia,  Center  for  Food  Safety  and  Quality 
Enhancement,  GA  Experiment  Station,  Griffin,  GA  30223-1 797;  (770)  412-4735. 
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letter 
to  the 


Vibrio  vulnificus  infection  as¬ 
sociated  with  raw  oyster  consump¬ 
tion  is  a  persistent  seasonal  prob¬ 
lem.  Florida  has  suffered  this  prob¬ 
lem  more  than  any  other  state,  and 
no  other  food  item  in  Florida 
has  been  associated  with  as  many 
food  poisoning  deaths  as  raw  sum¬ 
mer  oysters  containing  Vibrio 
vulnificus  from  the  Gulf  of  Mexico 
O). 

Representatives  of  the  oyster 
industry  and  the  Interstate  Shell¬ 
fish  Sanitation  Conference  have 
proposed  that  the  shelf  life  of  oys¬ 
ters  intended  for  raw  consump¬ 
tion  be  limited  to  14  days  as  a 
means  to  prevent  infection  with 
Vibrio  vulnificus,  and  regulators 
in  several  Gulf  Coast  states  have 
adopted  or  are  considering  this 
proposal  Q  4).  Unfortunately,  data 
from  Florida  suggest  that  such  ac¬ 
tion  will  have  little  or  no  effect  on 
the  incidence  of  illness  or  deaths 
from  Vibrio  vulnificus. 

From  1981  through  1994,  96 
cases  of  oyster-associated  Vibrio 
vulnificus  infection  were  reported 
to  the  Florida  Department  of  Health 
and  Rehabilitative  Services.  For  34 
(35%)  of  those  cases,  both  the  date 
of  consiunption  and  the  date  of 
oyster  harvest  are  dociunented  by 
consumption  history  and  informa¬ 


tion  on  recovered  oyster  tags.  By 
the  most  conservative  calculation 
(using  the  latest  possible  date  of 
consumption  and  the  earliest  pos¬ 
sible  date  of  harvest  when  more 
than  one  possibility  existed),  the 
mean  time  from  harvest  to  con¬ 
sumption  was  5.6  days,  with  a  range 
from  zero  to  18  days,  and  a  median 
of  5  days.  In  only  one  case  was  the 
interval  greater  than  14  days.  The 
harvest  to  consiunption  interval  for 
the  19  fatal  cases  (mean  5.8  days, 
range  1-18  days,  median  5  days) 
was  essentially  the  same  as  for  the 
non-fiital  cases  (mean  5.4  days,  range 
0-11  days,  median  6  days).  All  but 
three  of  the  34  cases  studied  oc- 
ciured  dining  the  months  of  April 
through  October. 

These  data  support  earlier  obser¬ 
vations  that  Vibrio  vulnificus  is  a 
highly  seasonal  contaminant  of  raw 
oysters(/,  2)and  offer  no  supportfor 
a  beneficial  effect  from  a  14  day  shelf 
life  restriction.  Future  efforts  to  pre¬ 
vent  Vibrio  vulnificusvaiccAoTiftotci 
raw  oysters  should  take  full  advan¬ 
tage  of  the  information  available  from 
our  tragic  experience. 
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Dairy,  Food  artd  Environmerttal 
Sanitation  welcomes  letters  and 
faxes.  Mail  shovild  be  addressed 
to;  Editor,  Dairy,  Food  and 
Environmental  Sanitation,  c/o 
lAMFES,  62(X)  Aurora  Avenue,  Suite 
200W,  Des  Moines,  lA  50322-2838; 
or  fax  to  515-276^55.  All  corres¬ 
pondence  should  include  writer’s 
name,  address,  and  telephone 
number.  (Correspondence  may  be 
edited  for  purposes  of  clarity  and 
available  space. 
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THOUGHTS 


FROM  THE  PRESIDENT 


By  F.  ANN  DRAUGHON, 
lAMFES  President 


“Change. 


•  • 


Today,  I  am  thinking  about 
how  things  change.  I  don’t  paiticu- 
laily  like  change.  I  have  worked 
with  the  same  university  and  lived 
in  the  same  house  for  the  last  17 
years.  I’ve  had  the  same  car  for 
seven  years.  I  was  married  to  a  fine 
man  for  16  years.  I’ve  had  the  same 
cat  for  the  last  18  years  and  I  plan 
to  enjoy  my  children  as  long  as 
possible.  However,  I  came  across  a 
quotation  the  other  day  that  meant 
a  lot  to  me.  Judity  Viorst  said,  “In 
the  course  of  our  life  we  leave  and 
are  left  and  let  go  of  much  that  we 
love.  Losing  is  the  price  we  pay  for 
living.  It  is  also  the  source  of  much 
of  our  growth  and  gain. " 


I  began  to  think  about  how 
lAMFES  has  changed  and  grown  in 
the  last  24  years  that  I’ve  been  a 
member,  llie  first  change  that 
comes  to  mind  is  that  you  have  a 
female  president  for  the  first  time 
in  our  history.  That’s  a  scary 
thought!  Another  major  change  that 
comes  to  mind  is  the  evolution  of 
our  Program  Advisory  Committee. 
Not  too  long  ago,  the  programs 
were  completely  organized  by  the 
lAMFES  Board.  We  have  just 
concluded  our  82nd  Annual 
Meeting  of  LAMFES  and  what  a 
meeting  it  was!  The  educational 
content,  breadth  and  professional¬ 
ism  of  the  program  were  superb. 
One  of  the  big  changes  this  year 
was  that  the  symposia  were  pro¬ 
posed  by  huge  numbers  of  lAMFES 
members,  PDG’s,  committees  and 
outside  groups  such  as  ILSI.  More 
people  were  involved  in  the 
development  of  this  year’s  program 
than  ever  before.  Our  hats  are  off  to 
Bruce  Langlois  and  the  Program 
Advisory  Committee  G*AO  for 
developing,  coordinating  and 
organizing  this  year’s  great  pro¬ 
gram.  It  has  become  an  incredibly 
complex  job  with  over  200  papers 
to  coordinate.  I  think  back  with 
gratitude  to  the  Board  which  had 
the  foresight  to  initiate  such  a 
radical  change  in  the  Association 
and  to  Edmund  2k)ttola  who 
chaired  the  first  PAC.  Our  aimual 
meetings,  exhibits  and  attendance 
continue  to  grow  and  have 
achieved  recognition  as  THE  BEST 
“Food  Protection  ”  Annual  Meeting 
intheworid.  Another  change  that 
comes  to  mind  was  the  reorganiza¬ 
tion  of  committees,  professional 
development  groups  and  task 
forces.  This  was  a  difficult  change 
since  our  committees  were  near 
and  dear  to  our  heart  and  we  were 


and  are  proud  of  them.  As  they 
have  evolved,  they  are  now  more 
productive  and  involved  in  the 
Association  than  ever  before.  This 
is  the  direct  result  of  the  outstand¬ 
ing  individuals  who  have  chaired 
and  served  on  the  committees, 
PDG’s  and  task  forces.  Our  Associa¬ 
tion  is  on  a  sound  financial  base 
with  the  appropriate  checks  and 
balances  needed  in  an  association 
of  this  size. 

Peoples  and  lands  and  associa¬ 
tions  which  become  stagnant  and 
arid  and  unproductive  eventually 
dry  up  and  wither  away.  The 
individuals  leading  this  Association 
have  a  responsibility  to  never  let 
that  happen  to  lAMFES  and  your 
past-presidents  have  protected, 
nurtured  and  cherished  this  Asso¬ 
ciation.  We  owe  a  great  debt  of 
thanks  to  our  immediate  past- 
president,  Dee  Clingman  and  I  wish 
to  add  my  own  personal  apprecia¬ 
tion  and  gratitude  for  his  hard 
work.  Dee  was  deeply  involved  and 
committed  to  the  changes  noted 
above  and  has  led  our  Association 
smoothly  on  its  i>ath  through  these 
changes. 

One  thing  about  lAMFES  that  I 
never  want  to  see  changed  is  the 
feeling  of  closeness,  family  and 
friendship  that  is  shared  among  the 
membership.  The  annual  meeting  is 
a  time  of  education,  intellectual 
stimulation  and  also  a  place  to  bring 
our  families  and  recharge  the 
emotional  as  well  as  the  profes¬ 
sional  batteries  that  keep  us  going. 
As  I  do  my  best  to  lead  your 
Association  in  the  coming  year,  I 
ask  that  you  let  me  know  your 
concerns,  your  priorities  and  the 
things  that  you  like  best  about 
lAMFES.  It’s  YOUR  Association  and 
it’s  a  place  where  YOU  can  make  a 
difference.  I  challenge  you  to  do  so! 
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We’ll  take  the  hassle 
out  of  HACCP. 


The  SERVSAFE® 
Serving  Safe  Food 

Food  Safety 
Management  System 


SERVSAFE®  Serving  Safe  Food 
from  The  Educational  Foundation  is 
a  complete  educational  program, 
designed  to  address  critical  food 
safety  issues  through  the  Hazard 
Analysis  Critical  Control  Point 
(HACCP)  system.  Our  materials 
bring  you  the  latest,  most  up-to-date 
information  —  and  the  easiest,  most 
understandable  implementation  of 
the  HACCP  food  safety  system 
available.  The  SERVSAFE  system 
features  products  for: 

Foodservice  Managers  and 
Employees — The  Applied  Foodservice 
Sanitation  course  is  the  most 
recognized,  widely  accepted  food 
safety  training  and  certification  program 
available  for  managers  today.  It  is  the 
first  manager  certification  program  to 
define  and  discuss  the  HACCP  system. 
It’s  great  as  an  introduction  for  new 
sanitarians  with  food  program 
responsibilities.  And  SERVSAFE  also 
includes  a  manager  training  video, 
instructor  materials  and  employee 
videos  and  guides  to  streamline 
training. 

Sanitarians  —  The  Managing  a  Food 
Safety  System  HACCP-based  course  is 
designed  specifically  to  meet  the  needs 
of  sanitarians  and  industry 
professionals.  It  offers  opp>ortunitites 
for  collaborative  workshops  between 
regulatory  and  indu.stry  professionals  to 
discuss  the  practical  implementation  of 


the  principles  of  HACCP  consistent  with 
the  1993  FDA  Food  Code.  Some 
examples  of  p>ast  workshops  include: 

■  The  Department  of  Commerce  and 
FDA  use  of  the  Managing  a  Food 
Safety  System  course  as  the  HACCP 
curriculum  for  the  National  Seafood 
Foodservice  Pilot  Program. 

■  The  Department  of  Commerce  and 
the  Chicago  Health  Department  use  of 
SERVSAFE  programs  to  train  field 
personnel. 

■  National  and  state  environmental 
health  association  sponsorship  of 
SERVSAFE  programs  for  their  members. 

The  Managing  a  Food  Safety  System 
course,  as  well  as  other  SERVSAFE 
programs,  can  be  presented  as  a 
seminar  in  your  state.  For  more 
information  on  arranging  a  seminar, 
call  1-800-765-2122  ext.  772. 


Let  us  help  you  take  the  hassle  out 
of  HACCP  with  the  most  recognized, 
up-to-date  food  safety  training 
available— SERVSAFE  Serving  Safe 
Food.  For  more  information  on  our 
HACCP-based  SERVSAFE  programs, 
call  1-800-768-2122  today! 


National  Restaurant  Association  _ 

THE  EDUCATIONAL  FOUNDATION 

Your  Source  For  Professional  Training 


R«ad«r  S«rvk«  No.  133 
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By  STEVEN  K.  HALSTEAD,  CAE 
lAMFES  Exacutive  Manoger 


“The  new  year 
also  ushers  in 
a  new  era. 
Ann  Draughon 
will  be  the  first 
woman  to  be 
President  of 
lAMFES.” 


"...is  the  start  of  a  new  year." 

In  many  respects,  the  lAMFES 
Annual  Meeting  signals  the  start  of  a 
new  year.  A  new  president  takes 
office  and  two  new  people  become 
members  of  the  Executive  Board. 
Also,  the  end  of  this  Annual 
Meeting  puts  into  motion  all  the 
planning  and  preparation  required 
for  the  next  Annual  Meeting. 

With  the  start  of  any  new  year, 
we  are  faced  with  a  decision; 
Should  we  look  back  on  the  year 
just  past  and  reflect  on  its  short¬ 
comings  and  glories  or  should  we 
look  forward  to  the  hopes  and 
glories  of  the  coming  year?  I 
choose  a  combination  of  both. 

The  past  year  was  not  only  a 
difficult  year,  it  was  also  a  good 
year.  Difficult  in  that  we  had  a  lot 
of  learning  to  do.  Good  in  that 
the  staff  was  able  to  take  a 
measure  of  their  abilities  and  see 
what  they  were  capable  of  doing. 
We  started  the  year  so  far  behind 
the  eight  ball  that  we  could 
barely  see  it  but  by  the  end  of  the 
year  we  had  Dairy,  Food  and 
Environmental  Sanitation 
printed  and  ready  to  be  mailed 
over  a  week  ahead  of  schedule. 

Just  for  a  moment,  step  back  in 
time  with  me  and  look  at  the 
beginning  of  last  year.  We  inaugu¬ 
rated  1994  with  several  bold  ideas 
to  improve  the  Journal  of  Food 
Protection.  We  went  from  one 
Scientific  Editor  to  two— the 
increasing  numbers  and  complex¬ 
ity  of  the  manuscripts  we  were 
receiving  demanded  that  we  do 
something.  In  addition  to  that,  we 
moved  the  editing  and  much  of  the 
clerical  work  from  the  Scientific 
Editor’s  office  to  the  Des  Moines 
office.  That  probably  would  have 
been  enough  of  a  test  and  hope¬ 
fully  would  have  worked  out  the 
way  we  all  wanted  it  to,  but  we 


really  never  got  a  chance  to  find 
out. 

We  had  barely  implemented 
the  plan  when  budget  limitations 
forced  us  to  reduce  our  Des  Moines 
staff  by  two  people.  Shortly 
thereafter,  two  other  long  time 
staff  members  left  us.  Suddenly  we 
found  ourselves  facing  a  new 
publication  process  with  a  totally 
new  staff.  We  also  had  an  Annual 
Meeting  coming  up  and  only  two 
people  on  staff  who  had  ever  so 
much  as  attended  an  Annual 
Meeting.  Talk  about  stretching  and 
growing!  Talk  about  learning  under 
fire!  We  did  all  that  and  more! 

There  were  errors  but  we  did 
the  best  we  could  and  I  was  proud 
of  the  efforts  put  forth  by  my  staff. 
The  Executive  Board  and  the 
journal  management  committees 
were  very  supportive  and  did 
everything  they  could  to  help. 
Charlie  Felix  and  Cindy  Bisset  of 
the  Foodservice  and  Packaging 
Institute  came  out  and  spent  two 
days  helping.  Scientific  Editors 
Lloyd  Bullerman  and  Larry  Beuchat 
each  spent  several  days  in  the 
office  helping,  as  did  President  Dee 
Clingman. 

That  support  continues  to  this 
day  and  is  the  reason  for  our 
success.  Without  that  support  and 
assistance,  we  never  would  have 
found  the  inner  strength  and 
discipline  needed  to  put  forth 
those  extra  efforts.  With  this 
encouragement,  we  look  forward 
to  the  new  year. 

The  new  year  also  ushers  in  a 
new  era.  Ann  Draughon  will  be  the 
first  woman  to  be  President  of 
lAMFES.  But  then,  she  was  the  first 
woman  Secretary,  the  first  woman 
Vice-president  and  the  first  woman 
President-elect.  She  handled  each 
of  those  positions  with  talent  and 
professionalism  and  I  am  confident 
she  will  do  the  same  as  President. 
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It  all  adds  up  to  more 
profitable  processing 
and  packaging  solutions. 

If  you’re  keeping  up  with  the  latest 
ideas  and  innovations  in  processing,  start 
making  plans  today  to  attend  the  biggest, 
best  and  most  cost-dfident  buying  and 
learning  event  of  the  year. 

It’s  MegaShow,  the  ultimate  one-stop 
shopping  experience  for  food  and  dairy 
processors  worldwide. 

Brought  to  you  by  the  International 
Exposition  for  Food  Processors*  (lEFP)  and 


Food  &  Dairy  EXPO,  MegaShow  premieres 
November  4-7  at  Chick’s  McCormick  Place. 

Four  full  days.  An  outstanding  opportunity 
to  study  an  estimated  750  exhibits  jam-packed 
with  working  equipment,  new  appUcalions, 
new  and  crossover  technolc^es,  pack^g 
materials,  ingredients,  software  and  more. 

Take  part  in  hourly  “Technology 
Workshop’’  demonstrations  right  on  the 
show  floor.  And  take  in  the  daily  Food 
M^Trends  seminars  which  will  discuss 
what’s  hot,  what’s  not,  future  trends  and 
more.  And  it’s  all  free  to  processors. 

\rith  25,000  U.S.  and  international  atten¬ 
dees  e}q)ected,  you  can’t  afibrd  to  miss  out  on 
MegaShow.  So  register  today.  Fax  your  bu^ess 
card  to  202-637-0588.  Or  call  1-800-634-2888. 


Mack-  in  the  l  .S.A. 


DhWi  CeMMl  lar 


EN  29001/ISO  9001/BS  5750 
APPROVED  BY  BVQI  LTD 


Now 
ISO  9001 
Certified 

Sterilization 

Docnnicntation 

Available 


New  Tamper  Evident, 

Leak  Proof,  Air  light. 
Hinged  Cap,  Sterile  Sample  Vials 

Passes  all  FDA  and  USDA  leak-proof  tests. 
Available  in  2  02.,  3  02.,  4  02.  and  10  02.  FDA 
approved  polypropylene. 

Call  or  write  for  a 
FREE  SAMPLE  of  our 

NEW  SNAP  SEAL 
800-772-8871 

Capitol  Vial,  Inc. 

Union  Street  Extension,  Fultonville,  NY  12072 


■  Swviw  No.  1 19 


«po  4*  BIEFP  SS 

<y  • 


Chicago.  4-7  !>to\efiibcr  1995 


Food  &  Dairy  EXPO  and  lEFP 


Reader  Sarvica  No.  141 


AUGUST  1 995  -  Doiiy,  Foo4  nrf  EiwoMMdal  SmiMiM  403 


F 


Dairy,  Food  and  Environmental  Sanitation,  VoL  15,  No.  8,  Pages  484-487 
Copyright©  UMFES,  6200  Aunini  Avo.,  SuHt  200W,  Dos  Moines,  lA  50322 


Antibiotic  Use  in  Animais  and  li'ansfer 
of  Drug  Resistance  to  Humans:  Shouid  We 
Stop  Iteating  Animais  with  These  Drugs? 

Mark  J.  Mitchell*  and  Arlene  J.  Yee 

Ontario  Ministry  of  Agriculture,  Food  and  Rural  Affairs,  Agricultural  and  Food  Laboratory  Services  Branch, 
Agriculture  and  Food  Laboratory  Services  Centre,  Guelph,  Ontario,  Canada 


ABSTRAa 

Antibiotics  have  played  a  critical 
role  in  animal  production  for  the  treat¬ 
ment  and  prevention  of  disease  as 
well  as  increasing  productivity.  Al¬ 
though  both  animal  and  human  medi¬ 
cine  have  benefited  greatly  from  the 
use  of  these  substances,  the  price 
that  must  be  paid  is  an  increase  in  the 
development  of  bacterial  resistance. 
The  role  of  therapeutic  doses  of  anti¬ 
biotics  in  humans  and  animals  on  the 
development  of  resistance  is  very 
clear.  The  effects  of  low  levels  of 
antibiotic  residues  in  foods  and  the 
development  and  spread  of  resistance 
from  animal  to  human  bacteria  as  a 
result  of  antibiotic  use  in  animals  is 
uncertain;  however,  most  research¬ 
ers  agree  that  it  is  negligible.  To  abol¬ 
ish  the  use  of  antibiotics  in  veterinary 
medicine  is  unreasonable.  Instead, 
the  resistance  problem  would  be  bet¬ 
ter  solved  by  the  more  prudent  use  of 
antibiotics  by  farmers,  veterinarians, 
and  human  physicians. 

Antibiotics  have  been  used  in 
food-animal  production  for  approxi¬ 
mately  50  years.  They  are  used  for  the 
treatment  and  prevention  of  disease, 
as  well  as  for  growth  promotion. 
Developments  in  drug  technology 
have  been  so  dramatic  over  the  years 
that  today’s  intensive  agricultural  pro¬ 


duction  techniques  would  not  be 
possible  without  them. 

Concerns  over  public  health  risks 
associated  with  the  use  of  antibiotics 
in  food-producing  animals  have  been 
expressed  by  various  parties  over  the 
years.  Many  concerns  have  centered 
around  health  hazards  associated  with 
the  use  of  antibiotics  in  animals,  as 
well  as  the  potential  for  antibiotics  to 
appear  as  residues  in  the  food  chain. 
Fears  of  allergenic,  carcinogenic,  and 
mutagenic  reactions  in  consumers, 
as  well  as  the  development  and  spread 
of  resistant  bacteria  from  animals  to 
humans,  have  been  discussed  in  the 
literature  (2,  14,  17). 

It  has  long  been  recognized  that 
bacteria  can  develop  resistance  to  an 
antibiotic.  In  1946,  only  5  years  after 
the  introduction  of  penicillin,  doc¬ 
tors  discovered  staphylococci  that 
were  resistant  to  the  drug  (1).  Since 
then  resistance  has  spread;  however, 
developments  in  the  drug  industry 
have  always  managed  to  stay  one  step 
ahead  of  infectious  agents.  Recent 
reports  in  the  media  have  discussed 
the  re-emergence  of  many  infectious 
diseases  caused  by  new  antibiotic- 
resistant  bacteria  (1,  7).  In  these  re¬ 
ports,  farmers  and  veterinarians  have 
unjustifiably  been  implicated  as  be¬ 
ing  a  major  cause  of  this  problem  due 
to  the  indiscriminate  use  of  antibiot¬ 


ics  in  food-production  animals  over  a 
period  of  many  years. 

Like  all  complicated  and  sensi¬ 
tive  public  health  issues,  much  con¬ 
troversy  has  been  generated  on  this 
topic,  which  has  sometimes  led  to 
emotional  and  prejudiced  conclu¬ 
sions.  This  is  especially  true  when 
people  lacking  basic  scientific  knowl¬ 
edge  or  with  other  political  agendas 
offer  insights  into  the  question.  While 
not  trying  to  underemphasize  the 
importance  of  food  safety,  it  is  fair  to 
attempt  to  best  answer  the  question 
of  transfer  of  drug-resistant  bacteria 
between  animals  and  humans  by  look¬ 
ing  at  several  currently  known  facts 
on  this  issue  and  drawing  the  most 
reasonable  conclusions  from  these. 

Fact  #1:  Every pathogenic  bacte¬ 
rium  now  has  strains  that  resist  at 
least  one  of  the  100-plus  antibiotics 
available  in  medicine  ( 1,  14). 

Bacterial  resistance  is  classified 
as  either  constitutive  or  acquired. 
Constitutive  resistance  is  seen  in  bac¬ 
teria  that  are  naturally  resistant  to 
various  antibiotics  because  they  lack 
the  cellular  mechanisms  required  for 
antibiotic  action.  Examples  of  this 
include  the  resistance  of  gram-posi¬ 
tive  bacteria  to  polymyxin  B  and  the 
resistance  of  bacteria  gram-negative 
to  bacitracin  and  vancomycin. 
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Acquired  bacterial  resistance  re¬ 
quires  a  change  in  the  baaerial  cell, 
brought  about  by  chromosomal  mu¬ 
tations  or  the  transfer  of  genetic  ma¬ 
terial  to  the  cell.  Chromosomal  muta¬ 
tions  tend  to  produce  structural 
changes  in  the  bacterial  cell  that  lead 
to  resistance,  while  transferable  re¬ 
sistance  provides  genetic  codes  for 
enaymes  that  metabolize  antibiotics. 
Mechanisms  by  which  chromosomal 
mutations  determine  antibiotic  resis¬ 
tance  include  changing  target  sites 
such  as  ribosomes  (e.g.,  in  the  case  of 
resistance  to  streptomycin  and  eryth¬ 
romycin),  altering  cell  permeability 
(e.g.,  chloramphenicol,  tetracy¬ 
clines),  increasing  production  of  in¬ 
activating  enzymes  (eg.,fi-lacta- 
mases),  and  increasing  the  produc¬ 
tion  of  competitive  metabolites  (e.g., 
sulfonamides)  (14).  Chromosomal 
mutations  are  generally  a  minor  prob¬ 
lem  in  antibiotic  resistance  as  they 
are  spontaneous  and  are  uninfluenced 
by  the  presence  of  antibiotics.  Quite 
often  these  bacteria  may  even  be  at  a 
disadvantage  compared  to  or  in  com¬ 
petition  with  the  parent  cell  and  can 
be  removed  from  the  population  in 
the  absence  of  an  antibiotic  (1,  14). 
Genetic  exchange,  on  the  other  hand, 
is  of  major  importance  in  antibacte¬ 
rial  drug  resistance  and  almost  al¬ 
ways  involves  extrachromosomal  or 
plasmid  DNA  in  the  presence  of  anti¬ 
biotics  selecting  for  resistant  oigan- 
isms.  The  plasmid  DNA  responsible 
for  resistance  can  replicate  within 
the  cell  and  then  spread  to  other  cells 
by  several  different  mechanisms  of 
gene  transfer,  such  as  transduction  in 
bacteriophages,  ortransformation,  in 
which  naked  DNA  is  transferred  from 
one  cell  to  another,  or  conjugation, 
where  genetic  material  is  passed 
through  a  sex  pilus  joining  the  two 
cells.  In  addition,  transposons  have 
been  found  to  play  a  significant  role 
in  the  development  of  antibiotic  re¬ 
sistance.  Transposons  are  short  se¬ 
quences  of  DNA  which  may  carry 
resistance  genes  that  can  transpose 
from  plasmid  to  plasmid  or  from  plas¬ 
mid  to  chromosome.  The  rapid  trans¬ 
fer  of  transposons  between  plasmids 
within  a  cell  and  between  chromo¬ 
somes  and  plasmids,  in  combination 


with  interbacterial  transfer,  can  re¬ 
sult  in  the  rapid  transfer  of  antibiotic 
resistance  within  bacterial  popula¬ 
tions. 

Undoubtedly,  these  mechanisms 
have  caused  the  spread  of  antibiotic 
resistance  over  the  years.  For  ex¬ 
ample,  some  bacterial  strains  of  Sta¬ 
phylococcus  aureus  are  now  resis¬ 
tant  to  all  known  antibiotics  except 
vancomycin;  Neisseria  gonorrhoeae 
strains  are  resistant  to  penicillins,  tet¬ 
racycline,  and  spectinomycin;  and 
Mycobacterium  tuberculosis  strains 
are  now  resistant  to  aminoglycosides, 
isoniazid,  ethambutol,  pyrazinamide, 
and  rifampin  (1).  In  some  cases,  by 
the  time  doctors  find  an  antibiotic 
that  worits  it  can  be  to  late.  In  1992, 
1 3,300  hospital  patients  in  the  United 
States  died  of  infections  that  resisted 
every  drug  doctors  tried  (1). 

Fact  112:  Drug-resistant  microbes 
do  not  threaten  us  all  equally. 

The  use  of  antimicrobial  drugs 
results  in  antibiotic-resistant  bacteria 
reaching  the  human  population  ( 14, 
16).  Bacteria  from  animals  may  reach 
the  human  population  by  several  dif¬ 
ferent  routes,  such  as  fecal  contami¬ 
nation  of  water,  carcasses,  and  raw 
vegetables.  High-risk  individuals,  such 
as  slaughterhouse  woiicers,  food  han¬ 
dlers,  and  farmers,  have  a  higher 
complement  of  resistant  Escherichia 
coli  than  the  general  population  (8). 
Corpet  found  that  humans  fed  a  ster¬ 
ile  diet  had  lower  numbers  of  tetracy¬ 
cline-,  ampicillin-,  and  streptomycin- 
resistant  bacilli  in  their  fecal  matter, 
and  that  raw  vegetables  and  salads 
were  most  likely  to  carry  large  num¬ 
bers  of  resistant  bacteria.  He  suggests 
that  immunocompromised  patients 
be  given  an  almost  sterile  diet  (5). 

A  healthy  immune  system  pro¬ 
tects  against  most  bacterial  invaders 
regardless  of  their  susceptibility  to 
drugs.  Most  bacteria  are  well  adapted 
to  growth  in  only  one  host  and  cause 
self-limiting  infections,  and  very  few 
are  fatal.  In  addition,  antibiotics  by 
themselves  are  not  solely  responsible 
for  the  control  of  infectious  disease; 
improved  nutrition,  water  sanitation, 
pasteurization  of  milk,  and  vaccina¬ 
tions  have  also  played  a  significant 


role  in  the  battle  against  many  mtec- 
tious  diseases,  such  as  cholera,  tuber¬ 
culosis,  typhoid,  diphtheria,  and  teu- 
nus.  Antibiotic  resistance  becomes  a 
major  problem  only  when  resistant 
bacteria  develop  in  the  immunocom¬ 
promised,  such  as  patients  in  hospi¬ 
tals  and  nursing  homes  (5,  7, 10, 13, 
14). 

Pact  #3.’  Most  antibiotic  resis¬ 
tance  in  human  pathogens  relates 
to  the  use  of  antimicrobial  drugs  in 
human  and  not  veterinary  medi¬ 
cine  (9,  12,  14). 

Since  the  mid-1980s,  antibiotic 
sales  have  nearly  doubled.  Various 
studies  have  shown  that  50  to  60%  oi 
all  outpatient  prescriptions  are  inap¬ 
propriate,  such  as  in  the  treatment 
of  viral  infections  or  the  administra¬ 
tion  of  antibiotics  after  the  infecting 
bacteria  have  been  defeated  by  the 
body’s  own  immune  system  ('/39-  to 
addition,  drug  companies  promote 
the  use  of  their  products  by  advertis¬ 
ing  them  widely  and  supplying  doc¬ 
tors  with  free  samples,  thereby  mak¬ 
ing  them  feel  duty-bound  to  provide 
patients  with  the  latest  technology 
(7).  Based  on  a  comparison  between 
people  who  had  taken  antibiotics  and 
people  who  had  not,  Phelps  inferred 
that  for  every  10%  increase  in  usage, 
there  is  a  1%  increase  in  resistance 
(13). 

It  has  been  estimated  that  30% 
all  patients  fiiil  to  use  antibiotics  as 
prescribed  and  may  stop  taking  medi¬ 
cation  after  only  a  few  days,  when 
symptoms  begin  to  disappear.  This 
helps  select  more  resistant  bacteria, 
as  most  of  the  susceptible  invading 
bacteria  will  have  been  killed,  leaving 
only  the  resistant  strains  to  flourish 
(7).  Some  patients  also  save  unused 
drugs  to  take  later,  or  pass  them 
around  like  vitamins. 

Fa(d  #4-  Farm  animals  receive 
30  times  more  antibiotics  (mostly 
penicillins  and  tetracyclines)  than 
people  do  (1). 

Approximately  42%  of  all  veteri¬ 
nary  pharmaceuticals  used  worldwide 
are  used  as  feed  additives  at  low  lev¬ 
els  to  help  promote  weight  gain  and 
feed  efBciency.  A  further  18%of  phar¬ 
maceuticals  are  used  therapeutically 
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(ll).lt  has  been  shown  that  within  a 
short  time  of  treating  an  animal  with 
an  antibiotic,  the  commensal  K  coU 
population  becomes  resistant  to  that 
dn^.  This  is  mainly  the  result  of  se¬ 
lection  of  resistant  oiganisms  rather 
than  transfer  of  resistance  (8).  Con¬ 
tinuous  exposure  to  antibiotics  is  as¬ 
sociated  with  the  persistence  of  resis¬ 
tant  oiganisms  even  after  the  drug  is 
no  longer  administered.  On  the  other 
hand,  short-term  therapy  does  not 
promote  long-lasting  resistance  (14). 

Fact  #5.'  The  levels  of  antibiotics 
allowed  in  foods  as  residues  are  well 
below  therapeutic  doses,  and  the  ac¬ 
tual  exposure  to  antibiotic  residues 
is  infrequent  and  always  below  the 
acceptable  daily  intake  (ADI)  for 
lifetime  exposure  (18). 

In  contrast  to  the  welklocumented 
Illative  effects  oi  therapeutic  doses 
of  antUxotics,  die  effect  of  low  concen¬ 
trations  oi  antibiotics  ingested  in  con¬ 
taminated  foods  on  the  resistance  selec¬ 
tion  or  composition  of  the  human 
microbial  flora  is  not  wdl  defined;  how¬ 
ever,  most  researchers  agree  that  it 
is  probably  n^flgible  (6, 9). 

Antibiotic  residues  have  been 
found  at  very  low  levels  in  approxi¬ 
mately  1%  of  animal  products  in  the 
United  States  and  Europe  ( 15 ).  While 
it  is  not  possible  to  say  what  levels  of 
antibiotics  present  in  meat,  milk,  or 
other  products  can  be  considered 
absolutely  safe  for  the  consumer,  the 
maximum  residue  limit  (MRL),  or  safe 
level,  can  be  calculated  by  toxicologi¬ 
cal  means,  or  a  concept  of  zero  toler¬ 
ance  may  be  accepted. 

A  zero-tolerance  level  is  based  on 
the  lowest  level  of  sensitivity  of  the 
analytical  method.  In  recent  years, 
however,  improved  analytical  meth¬ 
ods  have  made  it  possible  to  detect 
antibiotic  and  chemical  residues  at  a 
fraction  of  a  part  per  million  (ppm)  to 
a  few  parts  per  billion  (ppb)  or  even 
parts  per  trillion  (ppt).  This  means 
that  today  it  is  virtually  impossible  to 
administer  a  drug  to  an  animal  with¬ 
out  being  able  to  detect  a  level  of 
residue,  even  after  the  required  with¬ 
drawal  time  has  been  observed,  so 
that  any  reference  to  zero  tolerance  is 
scientifically  unsound  and  cannot  be 
enforced  by  regulatory  agencies  (2). 


Fact  06:  Currently  there  are  sev¬ 
eral  models  for  studying  the  micro¬ 
biological  effects  of  antibiotic  resi¬ 
dues  in  foods;  however,  all  models 
have  been  criticized  and  are  not 
ready  to  be  used  for  risk-assessment 
purposes  because  the  models  can¬ 
not  be  extrapolated  to  address  hu¬ 
man  public-health  concerns 

Many  models  have  been  devel¬ 
oped  to  look  at  the  effects  of  low 
levels  of  antimicrobials  on  the  intesti¬ 
nal  microflora  of  humans  and  lab  ani¬ 
mals.  However,  these  models  have 
been  limited  in  the  study  of  resis¬ 
tance  selection  for  the  following  rea¬ 
sons.  They  are  complicated  by  the 
laige  background  of  resistant  organ¬ 
isms.  For  instance,  it  has  been  esti¬ 
mated  that  60%  of  people  not  taking 
antibiotics  have  intestinal  microflora 
resistant  to  at  least  one  antibiotic. 
They  are  subjected  to  huge  daily  fluc¬ 
tuations  in  the  number  of  resistant 
microorganisms  and  the  lack  of  a  vali¬ 
dated  animal  model  for  assessing  these 
effects.  To  date  models  of  gnotobi- 
otic  rats  inoculated  with  human  gut 
flora  would  appear  to  be  the  most 
promising  as  far  as  replicating  natural 
exposure  conditions  in  humans  (6). 

Researchers  have  also  used  indi¬ 
cator  oiganisms  in  pure  culture  to 
determine  the  potential  for  the  selec¬ 
tion  of  resistant  populations  from  a 
sensitive  population.  Appropriate  in¬ 
dicator  oiganisms  include  those  that 
are  very  sensitive  to  a  wide  array  of 
antibiotics  and  antimicrobials  as  well 
as  being  prone  to  resistance  develop¬ 
ment  that  can  be  easily  meastired. 
Brady,  White,  and  Katz  (3,  4)  looked 
for  increases  in  the  minimal  inhibi¬ 
tory  concentration  (MIQ  following 
exposiue  of  the  organism  Staphylo¬ 
coccus  aureus  ATCC  9144  to  various 
antibiotics  alone  and  in  various  com¬ 
binations  at  levels  considered  “safe” 
in  milk  and  meat.  They  reasoned  that 
this  organism  is  much  more  sensitive 
than  the  normal  intestinal  flora  and  is, 
therefore,  a  good  indicator  of  the 
resistance  development  potential  of 
different  levels  of  antibiotics. 

Work  with  human  volunteers  has 
been  very  limited  in  scope  for  ethical 
reasons,  such  as  only  being  able  to 
use  drugs  that  have  been  approved 


for  use  in  humans,  and  because  it  is 
very  expensive  when  compared  to 
rodent  models  and  requires  large 
numbers  of  volimteers  to  be  moni¬ 
tored  over  a  long  period  of  time  (6). 

Fact  07:  With  current  animal 
husbandry  practices,  the  use  of  anti¬ 
microbial  agents  in  veterinary  medi¬ 
cine  is  as  important  as  in  the  prac¬ 
tice  ofhuman  medicine.  The  removal 
of  antibiotics  from  the  animal-health 
industry  would  be  both  inhumane 
and  an  economic  hardship  for  both 
producers  and  consumers  (2). 

Until  1972,  world  food  produc¬ 
tion  increased  annually  at  a  rate  higher 
than  the  worid  population  (2).  Since 
then,  the  worid  grain  reserves  have 
steadily  declined  due  to  factors  such 
as  adverse  weather  conditions,  fuel 
and  resource  shortages,  and  socio¬ 
economic  instability.  It  is  anticipated 
that  by  the  year  2,000  the  worid  may 
have  to  feed  an  additional  2  billion 
people,  most  of  these  in  third-world 
countries  (2).  With  greater  deficits  in 
the  production  of  cereal  crops,  ani¬ 
mal  production  will  need  to  become 
more  efficient  than  it  is  now  so  that 
more  cereal  grains  can  be  directed  to 
the  human  diet .  The  role  of  drugs  and 
chemicals  in  meeting  these  demands 
will  be  ever  increasing.  The  return  to 
oiganic  food  production  would  not 
be  a  solution,  as  it  cannot  provide  the 
quantities  of  food  to  sustain  the  ex¬ 
panding  world  population.  Booth 
asks,  if  organic  procedures  for  the 
production  of  food  as  often  proposed 
were  instituted  in  the  United  States  to 
replace  the  use  of  all  drugs  or  chemi¬ 
cals,  which  50  million  or  more  people 
would  want  to  be  the  ones  to  face 
starvation  first  (2)1 

Today  approximately  80%  of  all 
food-production  animals  receive 
medication  for  part  or  most  of  their 
lives  and  in  the  future,  it  is  antici¬ 
pated  that  neatly  all  animals  produced 
in  the  United  States  for  food  will  have 
received  a  chemotherapeutic  agent 
of  some  type  (2). 

The  question  of  whether  antibi¬ 
otic-resistant  bacteria  derived  from 
food  animals  is  a  significant  source  of 
human  health  problems  is  a  difficult 
one  to  answer;  however,  it  is  clear 
that  the  use  of  antibiotics  at  therapeu- 
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tic  levels  in  both  humans  and  animals 
leads  to  the  selection  of  resistance. 
Increasing  the  level  of  resistant  bacte¬ 
ria  in  the  general  population  would 
be  highly  undesirable  since  the  trans¬ 
ferable  nature  of  resistance  between 
microorganisms  is  known.  Stopping 
all  antibiotic  treatments  in  food  ani¬ 
mals  is  not  a  reasonable  solution  to 
this  problem;  nevertheless,  indis¬ 
criminate  use  of  drugs  should  never 
be  substituted  for  good  management 
on  the  farm.  The  abuse  of  antibiotics 
in  human  medicine  as  well  should 
not  be  overlooked  when  discussing 
this  issue.  The  best  defense  is  the 
development  of  policies  that  both 
protect  the  public  and  provide  ani¬ 
mal  and  human  medicine  with  the 
tools  and  knowledge  to  provide  safe 
and  ethical  treatments. 
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ABSTRACT 

Off  flavors  in  fluid  milk  are 
detrimental  to  milk  quality.  These  off 
flavors  may  result  from  microbiologi¬ 
cal,  compounds,  biochemical  and/or 
chemical  activity  or  processing  con¬ 
ditions.  It  is  important  that  quality 
control  personnel  understand  the 
cause  of  and  sensory  characteristics 
related  to  various  off  flavors.  The 
impact  of  selected  off  flavors  on  con¬ 
sumer  acceptability  of  fluid  milk  was 
determined.  Fluid  milk  samples  were 
evaluated  by  three  imtrained  con¬ 
sumer  panels  (children  in  sixth  grade, 
college-age  students,  and  adults  over 
25  years  of  age)  to  determine  accept¬ 
ability  of  2%  milk  from  a  retail  market 
and  milk  with  malty,  feed,  and  light- 
oxidized  off  flavors .  Milk  samples  with 
malty  and  feed  off  flavors  were  rated 
low.  Oxidized  off  flavor,  at  the  level 
tested,  was  less  acceptable  than 
“regular”  milk,  (i.e.,  milk  with  no  off 
flavor)  especially  among  college-age 
and  adult  consumers.  Children  rated 
acceptability  of  all  milk  samples  low. 
College-age  and  adult  consumers  were 
more  discriminating  among  milk 
samples  with  different  off  flavors.  Of 
the  samples,  the  regular  milk  was 
consistendy  scored  the  highest  by  all 
three  panels.  However,  the  average 
scores  for  all  of  the  milk  samples 
(including  the  regular  milk)  ranked 
no  higher  than  “like  slighdy”  on  a 
nine-point  hedonic  scale,  suggesting 


that  the  overall  acceptability  of  milk 
should  be  a  concern  to  the  dairy  in¬ 
dustry. 

Introduction 

Over  the  past  decade,  the  per 
capita  consumption  of  milk  has  de¬ 
clined  6%  (1).  One  major  reason  for 
this  trend  includes  the  aging  of 
America.  As  people  grow  older,  they 
tend  to  reduce  their  milk  consump¬ 
tion.  The  younger  generations,  esi)e- 
cially  children,  remain  the  largest 
group  of  milk  consumers  CO-  An¬ 
other  reason  for  decreased  consump¬ 
tion  is  an  increased  awareness  of  fat 
and  cholesterol  content  of  foods. 
This  awareness  has  contributed  to  a 
continued  decline  in  the  consump¬ 
tion  of  whole  milk  but  a  substantial 
increase  in  the  volume  of  low-fat  and 
skim  milk  sold.  Despite  this  trend 
toward  the  increased  consumption 
of  low-fat  milk,  research  indicates 
that  the  taste  of  low-fat  and  skim  milk 
has  deterred  some  consumers  from 
drinking  milk  altogether  {V-  It  is 
therefore  extremely  important  that 
the  dairy  industry  learn  what  is  im¬ 
portant  to  consumers  regarding  milk 
quality  and  what  changes  could  be 
made  to  increase  their  milk  consump¬ 
tion. 

Although  the  quality  of  milk  may 
be  measured  by  analytical  means  such 
as  microbiological  or  chemical  analy¬ 
ses,  the  most  important  measure  of 


milk  quality  is  the  human  organolep¬ 
tic  response.  Milk  is  constantly  being 
tasted  and  assessed  for  quality  be¬ 
cause  it  is  often  consumed  on  a  daily 
basis  (6).  Any  detectable  defects  or 
lapses  in  quality  can  result  in  loss  of 
consumption  and  decreased  sales, 
which  the  dairy  industry  caimot  af¬ 
ford.  Because  consumers  are  more 
readily  concerned  with  the  flavor  of 
milk  than  with  any  other  analytical 
measure  of  its  quality,  dairy  proces¬ 
sors  must  be  very  concerned  with  the 
flavor  of  their  product.  The  flavor  of 
good  quality  milk  is  described  as  bland 
and  pleasantly  sweet,  leaving  only  a 
clean,  pleasing  sensation  after  swal¬ 
lowing  or  expectorating  (6).  Many 
different  compounds  contribute  to 
this  desirable  flavor.  Any  imbalance 
of  these  compounds  or  addition  of 
atypical  compounds  becomes  readily 
apparent  in  the  flavor  of  milk.  There¬ 
fore,  milk  flavor  quality  is  frequently 
described  by  the  presence  and  inten¬ 
sity  of  off  flavors.  Milk  quality  is,  there¬ 
fore,  directly  related  to  any  off  flavors 
resulting  from  conditions  that  alter 
the  balance  of  flavor  compounds, 
such  as  microbiological  activity,  ani¬ 
mal  and/or  nutrition-related  condi¬ 
tions,  biochemical  and/or  chemical 
reactions,  and  processing  and/or  stor¬ 
age  conditions  ( 10).  Table  1  provides 
brief  sensory  description  and  origins 
of  some  common  off  flavors  and  pos¬ 
sible  causes. 
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Table  1 . 

Origin  and  description  of  common  off  flavors  in  milk° 

General  cause 

Off  flavor 

Origin 

Important  flavor 
compounds 

Sensory  description 

Potential  causes 

Microbiological 

Malty 

Acid 

Streptococcus  lactis 
subsp.  maltigenes 

Streptococcus  lactis, 

S.  cremoris,  or 
Lactobacillus  lactis 

3-Methylbutanal  from 
leucine 

Acetic,  propionic,  and 
formic  acids, 
acetaldehyde,  acetone, 
and  diacetyl 

Burnt,  caramel. 

Grape  nuts*-like  flavor 

Tingling/peeling 
sensation  on  tongue; 
feeling  of  cleonliness 
after  expectoration 

Improper  equipment 
sanitation;  delayed 
cooling  of  milk; 
storage  at  1 0^C  or 
above 

Fermented/fruity 

Pseudomonas  fragi 

Ethylester, 

ethylbutyrate, 

ethylhexanoate 

Odor  similar  to  either 
sauerkraut  or  vinegar 
or  to  apples,  pineapples, 
or  other  fruit 

Raw  milk  stored  in  bulk 
for  extended  time 
periods,  old  pasteurized 
milk 

Bitter/unclean 

Psychrotrophic  bacteria 

n-n»ntanal,  rvhexanal, 
acetaldehyde 

Persistent  bitter  taste 
after  expectoration; 
unpleasant,  musty, 
stale,  spoiled,  dirty 

Temperature  abuse 
resulting  in  microbial 
growth,  certain  weeds, 
dirty  utensils 

Absorbed 

Feed 

Aromatic  compounds  in 
feed 

trans-2-Hexanal,  3- 
hexanal,  acetone,  2- 
butanone,  skatole, 
mercaptans,  indole, 
trimethylamine 

Aromatic  and  pleasant, 
depending  on  type  of 
feed  used;  includes 
garlic  and  onion 

Feeding  cows  1/2  to  3 
h  prior  to  milking 

Barny 

Odor/taste  transmitted  to 
milk  by  cow  inhaling 
-air  and  volatile 
compounds 

Various  aromatic 
compounds 

Odor  of  a  pooHy 
maintained  bam; 
unpleasant,  persistent 
and  unclean  aftertaste 

Poor  ventilation,  buildup 
of  aromatic 
compounds  in  barn 

Cowy 

Animal  physiological 
malfunction 

Ketone  bodies  in  milk 

Cows-breath-like  odor, 
unpleasant  medicinal, 
chemical  oftertaste 

Cows  with  acetonemia 
or  ketosis 

Biochemical/ 

Rancid 

Hydrolysis  of  milk  fat  by 

Butyric,  caproic. 

Soapy,  bitter,  unclean. 

Homogenization  of  raw 

chemical 

lipase 

caprylic,  copric,  and 
louric  acids 

blue  cheese-like  aroma, 
strong,  foul,  lingering 
aftertaste 

milk;  not  pasteurizing 
milk  immediately  after 
homogenizatian; 
contaminatian  af 
pasteurized  milk  with 
raw  milk 

Light  oxidized 

Autooxidation  of  lipids, 
breakdown  of  sulfur- 
containing  amino  acids 

2-Octenal,  2-nonenal, 
methional 

Burnt,  feathery,  tallowy, 
medicinal,  chemical 
taste 

Expasure  of  unprotected 
milk  (plastic  and  glass 
containers)  to  UV  rays 
from  sunlight  or 
fluorescent  light 

Processing 

Cooked 

Overheoted  milk 

Sulflhydryl  compounds, 
hydrogen  sulfide 

Sulfurous,  rich, 
caramelized,  scorched, 

sweet 

Pasteurization 
temperatures  of  76-78 
°C;  increased 
pasteurization  times 

Foreign 

Contamination  of  milk 
with  a  foreign  substance 

Chemical  sanitizers, 
detergents,  insecticides, 
ointments,  medications 

May  have  an  odor, 
odor/flavor  not 
associated  with  milk, 
depends  on  causative 
agent 

Improper  use  of 
chemicals,  cleaners, 
medications  resulting  in 
contamination 

Flat 

Contamination  of  milk 
with  water 

Water 

No  odor;  lacks  full 
flavor  ond  sweetness 

Adulteration  of  milk 
with  water;  milk  low  in 
total  solids  content 

<•(2,  4,  6,  8,  12,  13). 
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Quality-control  personnel  within 
the  processing  facility  must  be  able  to 
accurately  apply  the  best  method  of 
milk  evaluation  by  sensory  means  to 
assess  milk  flavor  ^5^.  Adequate  train¬ 
ing  is  necessary  for  quality-control 
personnel  to  detect  and  identify  off 
flavors  in  milk  and  make  informed 
decisions  about  flnal  product  quality. 
It  is  important  that  personnel  under¬ 
stand  the  possible  causes  of  each  off- 
flavor  so  that  preventive  measures 
can  be  taken  to  reduce  the  risk  of  a 
flavor  defect.  In  addition,  if  an  off 
flavor  does  occur,  this  knowledge 
can  be  used  to  trace  the  defect  to  its 
origin  and  minimize  or  eliminate  the 
cause  of  the  defect  completely  (5). 
However,  consumer-based  quality 
control  works  only  if  industry  and 
consumers  agree  on  the  definitions 
of  quality  and  undesirable  character¬ 
istics 

Unfortunately,  most  of  the  lit¬ 
erature  published  about  off  flavors 
and  most  of  the  studies  reported  on 
milk  quality  are  completed  using 
trained  panelists  and  dairy  experts. 
Milk  is  commonly  evaluated  using 
the  methods  and  terminology  stan¬ 
dardized  by  dairy  products  evalua¬ 
tion  programs  sponsored  by  the  U.S. 
Department  of  Agriculture,  American 
Dairy  Science  Association  (ADSA),  and 
Dairy,  Food,  and  Industry  Supply 
Association  (6).  This  means  that  de¬ 
scriptive  terms  used  to  describe  off 
flavors  are  based  on  causes  of  the 
defects  (e.g.,  rancid,  fermented,  oxi¬ 
dized).  Such  descriptions  may  include 
a  variety  of  sensory  attributes  but  are 
not  specific  to  one  characteristic  (11). 
Although  this  system  was  designed  to 
predict  the  likelihood  of  consumer 
rejection  depending  on  the  degree 
of  defect  present,  this  generalization 
of  terms  may  lead  to  discrepancies 
between  consumers  and  trained  pan¬ 
elists  in  the  perception  of  off  flavors. 
In  fact,  no  attempt  has  been  made  to 
tie  the  scores  given  to  milk  samples  to 
consumer  acceptance  of  the  prod¬ 
ucts  ( 12).  It  has  been  suggested  that 
dairy  judges  may  be  more  conserva¬ 
tive  with  scores  because  of  prior 
knowledge  of  the  shelf  life  and  aging 
potentials  of  the  product  and  that 
some  defects  may  not  be  as  objec¬ 


tionable  to  consumers  as  expected.  It 
is  important  that  trained  personnel 
not  become  overcritical  and  begin 
looking  for  defects  that  are  not  a 
problem  to  consiuners  fSf). 

Lawless  and  Claassen  (11)  deter¬ 
mined  that  increasing  levels  of  flavor 
defects  resulted  in  lowered  consumer 
acceptability  scores,  as  expected. 
However,  the  rate  of  decline  was  not 
as  severe  as  would  be  predicted  from 
the  ADSA-recommended  scoring  sys¬ 
tem  (11).  In  fact,  milk  samples  with 
defect  levels  high  enough  to  make 
the  milk  unsaleable  in  terms  of  dairy 
evaluation  standards  were  scored  no 
lower  than  4.6  on  a  1 5-point  hedonic 
scale,  corresponding  to  a  rating  slight¬ 
ly  higher  than  “dislike  very  much.” 
Other  studies  have  demonstrated  con¬ 
sumers’  ability  to  discriminate  among 
samples  with  light-oxidized  off  fla¬ 
vor.  In  studies  by  White  and  Bulthaus 
(14)  and  Bray  et  al.  (7),  consumers 
were  asked  to  complete  a  paired 
preference  test.  Of  the  130  panelists 
tested  in  the  first  study,  63%  chose 
the  control  milk  over  the  light-oxi¬ 
dized  sample  and,  of  2,000  panelists 
in  the  second  study,  73.2%  preferred 
the  control  milk  sample.  These  re¬ 
sults  strongly  indicate  that  consum¬ 
ers  are  able  to  detect  this  off  flavor 
and  that  it  has  negative  impact  on 
perceived  milk  quality. 

The  consumer’s  perception  of 
the  sensory  quality  of  milk  is  undeni¬ 
ably  different  from  the  perception  of 
individuals  within  the  dairy  industry. 
However,  there  is  relatively  little  in¬ 
formation  available  to  the  dairy  in¬ 
dustry  regarding  consumer  response 
to  those  sensory  attributes  consid¬ 
ered  “quality  defects”  by  dairy  ex¬ 
perts,  especially  concerning  the  im¬ 
pact  of  the  age  of  the  consumer  on 
milkacceptability  and  preference.  Un¬ 
derstanding  consumer  response  can 
assist  the  dairy  manufacturer  in  de¬ 
termining  which  sensory  quality  prob¬ 
lems  have  the  greatest  impact  on  con¬ 
sumer  satisfaction  with  fluid  milk. 
This  information  will  provide  a  basis 
for  improving  marketing  and  sales  of 
fluid  milk,  especially  to  keep  the 
younger  generation  consuming  milk 
on  a  regular  basis. 


The  primary  objective  of  this 
experiment  was  to  determine  the 
impaaofthe  flavor  and  odor  charac¬ 
teristics  of  feed,  malty,  and  oxidized 
milk  on  consumer  perception  of  milk 
quality  and  acceptability.  In  addition, 
the  information  gathered  from  this 
experiment  will  be  used  to  deter¬ 
mine  if  different  age  groups  (middle- 
school  students,  college-age  adults, 
and  older  adults)  view  milk  quality  in 
relatively  the  same  way. 

MATERIALS  AND  METHODS 


Milk  samples  were  prepared  to 
simulate  three  off  flavors  resulting 
from  different  conditions  of  milk  han¬ 
dling.  These  off  flavors  included  a 
malty  off  flavor  to  simulate  a  flavor 
resulting  from  microbiological  activ¬ 
ity,  feed  off  flavor  such  as  that  caused 
by  animal  and/or  nutrition-related 
conditions,  and  light-induced  oxida¬ 
tion  off  flavor  resulting  from  a  chemi¬ 
cal  reaction.  These  flavors  were  simu¬ 
lated  in  fresh  2%  milk  purchased  in 
one-half-gallon  paperboard  cartons 
from  a  local  retail  maiicet.  Untreated 
fresh  milk  served  as  the  control  prod¬ 
uct.  Malty  milk  was  prepared  by  soak¬ 
ing  Grape  Nuts*  in  100  ml  of  milk  for 
20  minutes,  straining  the  solution  with 
cheese  cloth,  and  adding  the  recov¬ 
ered  solution  (75  ml)  to  425  ml  of 
regular  milk.  The  feed  flavor  was  pre¬ 
pared  by  adding  sterile  alfalfa  sUage- 
based  feed  stock  solution  (0  to  10.5 
ml)  to  500  ml  of  milk.  The  feed  stock 
solution  was  prepared  by  soaking  30  g 
aUalfa  silage  in  1000  ml  and  H2O  for 
20  min.,  straining  the  solution  to  re¬ 
move  silage  materials,  and  sterilizing 
the  solution.  The  oxidized  milk  was 
prepared  by  storing  500  ml  of  milk 
in  a  glass  jar  placed  in  a  Hussmann 
refrigeration  luiit  at  36  to  42°F  under 
two  fluorescent  Econ-o-watt  lights 
(1100  to  1300  lux). 

Defrerminarion  of  appropriate 
offflavor  intensity 

Preliminary  testing  of  the  malty, 
feed,  and  oxidized  off-flavors  was 
completed  using  five  members  of 
the  MrginiaTech  dairy  products  evalu¬ 
ation  team.  Panelists  were  instructed 
to  taste  milk  samples  with  increasing 


Preparation  of  samples 
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amounts  of  the  flavor  defects,  com¬ 
pare  them  to  a  reference  sample,  in¬ 
dicate  if  a  difference  was  present,  and 
describe  any  off  flavor  detected.  Based 
on  these  responses,  the  preparation 
of  samples  was  modified  to  provide 
an  appropriate  range  of  off  flavor 
intensity.  Stock  solution  of  malty 
milk  was  added  so  the  ratio  of  the 
weight  of  cereal  to  the  final  volume  of 
milk  ranged  from  0  to  2.07%.  Feed 
stock  solutions  were  added  to  yield 
concentrations  ranging  from  0  to 
1.77%  feed  stock  solutions  in  milk. 
Oxidized  milk  was  exposed  to  light 
for  10  min  to  48  h. 

Threshold  testing  was  completed 
using  an  untrained  panel  of  24 
faculty,  students,  and  staff  from  the 
Food  Science  department  at  Virginia 
Tech.  This  testing  was  completed  to 
determine  the  appropriate  level  of 
each  off  flavor  in  milk  that  was  con¬ 
sistently  perceptible  to  untrained 
evaluators.  Threshold  testing  for 
each  flavor  was  completed  during 
separate  sessions  in  the  sensory  labo¬ 
ratory  in  the  Food  Science  and  Tech¬ 
nology  building  at  Virginia  Tech. 
Samples  were  presented  under  fluo¬ 
rescent  lighting  to  panelists  seated  in 
individual  booths. 

During  each  session,  eight  se¬ 
ries  of  triangle  tests  featuring  eight 
increasing  levels  of  one  off  flavor, 
each  level  with  control  samples, 
were  presented  to  each  panelist. 
Samples  were  coded  with  unique 
three-digit  numbers  and  randomly 
arranged  within  each  triangle  test.  All 
eight  triangle  tests  were  presented 
simultaneously.  Panelists  were  asked 
to  choose  the  sample  within  each 
triangle  test  that  was  different  from 
the  other  two  and  to  describe  the 
flavor  of  that  sample.  Twenty  millili¬ 
ters  of  each  sample  at  4°C  were  served 
to  the  panelists  in  1-oz.  plastic  cups. 
Panelists  expectorated  each  sample 
after  tasting  it,  rinsed  their  mouths 
with  water  between  samples,  and 
waited  20  s  before  tasting  the  next 
triangle  set.  The  data  was  analyzed  by 
determining  the  geometric  mean  per¬ 
centage  based  on  the  lowest  level 
correctly  identified  by  each  panelist 
in  a  sequentially  correct  series. 


Evaluation  of  Milk  Quality 

Based  on  the  geometric  means, 
milk  with  the  three  off  flavors  and 
regular  milk  were  evaluated  for  ac¬ 
ceptability  on  a  nine-point  hedonic 
scale  by  three  different  untrained  con¬ 
sumer  panels  of  30  undergraduate 
students  ages  18  to  23,  17  middle- 
school  students  ages  10  to  13,  and  25 
Food  Science  faculty,  staff,  and  gradu¬ 
ate  students  ages  25  to  60. 

Milk  samples  for  evaluation  of 
consumer  acceptability  were  pre¬ 
pared  with  specific  proportions  as 
follows.  Malty  milk  was  prepared  by 
soaking  4.44  g  of  malted  cereal  in 
100  ml  of  milk  for  20  min,  straining 
the  liquid  through  cheesecloth, 
and  adding  the  recovered  liquid  (90 
ml)  to  510  ml  of  regular  milk.  The 
ratio  of  the  weight  of  the  dry  cereal 
to  the  final  volume  of  milk  used  was 
0.74%.  The  feed  flavor  milk  was  pre¬ 
pared  by  adding  6.24  ml  of  alfalfa 
silage-based  feed  stock  solution  to 
600  ml  of  milk  so  that  the  resulting 
liquid  contained  1 .04%  feed.  The  oxi¬ 
dized  milk  was  prepared  by  storing 
600  ml  of  milk  in  a  glass  jar  and 
placing  it  in  a  Hussmami  refrigeration 
unit  at  34  to  38°F  under  two  fluores¬ 
cent  Econ-o-watt  lights  for  2  h,  40 
min. 

Testing  for  consumer  acceptabil¬ 
ity  of  milk  flavor  for  the  college-age 
and  the  older  adult  panels  were  com¬ 
pleted  in  the  sensory  laboratory  in 
the  Food  Science  and  Technology 
building  at  Virginia  Tech.  The  test  for 
the  school-age  (sixth  grade)  panel 
was  completed  in  a  local  middle- 
school  classroom.  In  each  test,  four 
samples  of  milk,  including  the  con¬ 
trol  and  samples  of  milk  exhibiting 
each  off  flavor,  were  included. 

Samples  were  coded  with  three- 
digit  numbers  and  presented  simulta¬ 
neously  and  in  random  order  to  each 
panelist.  Panelists  were  asked  to  rate 
the  acceptability  of  each  milk  sample 
on  a  9-point  hedonic  scale  ranging 
fiom  “dislike  very  much”  (score  *  1) 
to  “like  very  much”  (score  “  9). 

Responses  from  the  hedonic 
scales  were  analyzed  using  a  two-way 
analysis  of  variance  (ANOVA  MinfTab, 
Version  10,  MiniTab,  Inc.,  State  Col¬ 


lege,  PA)  to  determine  if  there  were 
significant  differences  (P  <  .05)  in  the 
preferences  for  the  different  milk 
samples  and/or  if  there  were  s^nifi- 
cant  differences  in  preference  arnoi^ 
the  three  age  groups.  Fisher’s  least 
significance  difference  (LSD)  was 
used  to  determine  differences  be¬ 
tween  pairs  of  samples. 

RESULTS  AND  DISCUSSION 

Off  flavors  in  milk  must  be  pre¬ 
sent  at  a  level  that  is  perceptible 
before  the  impact  on  acceptability 
of  the  product  can  be  determined. 
Threshold  testing  was  used  to  deter¬ 
mine  appropriate  levels  of  off  flavors 
for  subsequent  testing  for  acceptabil¬ 
ity.  For  the  calculation  of  the  geomet¬ 
ric  means  of  the  feed  and  malty 
samples,  responses  from  16  and  17 
panelists  out  of  24  were  used,  respec¬ 
tively.  These  panelists,  representing 
a  majority  of  the  panelists  for  each 
test,  were  at  some  point  able  to  cor¬ 
rectly  and  consistently  identify  the 
sample  with  the  off-flavor.  The  result¬ 
ing  threshold  levels  found  for  the 
feed  and  malty  milk  were  1.04%  feed 
stock  solution  and  0.74%  malted  ce¬ 
real  solution.  However,  only  9  of  24 
panelists  could  be  used  for  the  geo¬ 
metric  mean  calculation  of  the  oxi¬ 
dized  milk;  thirteen  panelists  never 
picked  the  correct  sample  sequen¬ 
tially  by  the  seventh  triangle  test. 
Although  the  threshold  level  was 
calculated  to  be  2  h,  40minexposure 
to  light,  this  series  of  samples  was 
well  below  the  detection  level  for  the 
oxidation  off  flavor  for  many  of  the 
panelists.  Due  to  the  increased  inci¬ 
dences  of  this  off  flavor,  it  is  likely 
that  consumers  have  become  condi¬ 
tioned  to  the  off  flavor  (3)  and  there¬ 
fore  are  less  discriminating  among 
different  levels. 

Significant  differences(P<0.0001) 
in  the  preference  for  all  milk  samples 
as  a  group  were  found  among  the 
three  different  age  groups.  The 
middle-  school  students  rated  the  four 
milk  samples  significantly  lower  in 
acceptability  than  did  the  college-age 
and  adult  consumers.  The  adult  group 
gave  higher  ratingsfor  all  milk  samples 
compared  with  the  other  populations. 
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In  addition,  when  all  responses 
were  pooled  CN  ■  67),  significant  dif¬ 
ferences  (P  <  0.0001)  were  found 
among  preferences  for  the  four  milk 
samples.  Significant  differences  in 
mean  hedonic  scores  were  found 
between  the  malty  and  oxidized, 
malty  and  control  milk,  and  feed  and 
control  milk  samples.  No  significant 
dififerences  were  found  between  the 
mean  scores  for  malty  and  feed  milk 
(3.8  and  4.5,  respectively)  or  bet¬ 
ween  the  mean  scores  for  oxidized 
and  regular  milk  (5.1  and  5.8,  respec¬ 
tively).  However,  when  using  the  re¬ 
sponses  from  the  college  age  and 
adult  consumers  only,  significant  dif¬ 
ferences  were  found  among  all 
samples  except  the  oxidized  and  feed 
samples.  The  college  age  and  adult 
panels  were  much  more  discriminat¬ 
ing  between  samples  of  milk  than  the 
middle-school  panelists,  who  rated 
all  of  the  samples  significantly  lower, 
but  did  not  discriminate  between  the 
samples  (i.e.,  no  samples  were  found 
to  be  significantly  different)  (Table 
2).  The  only  difference  (P<  0.0001) 
in  accepubility  by  gender  was  for 
light-oxidized  milk;  males  rated  the 
acceptability  of  this  milk  higher 
(means  score  >‘6.0)  than  females 
(mean  score  =  4.6)  did. 

The  acceptability  of  the  malty 
and  feed  samples  was  low,  with  mean 
hedonic  scores  generally  correspond¬ 
ing  to  a  rating  of  “dislike  slightly”  on 
the  hedonic  scale.  No  significant  dif¬ 
ferences  were  found  between  the 
scores  of  oxidized  and  “regular” 
samples  of  milk,  which  corresponded 
to  ratings  of  “neither  like  nor  dislike” 
and  “like  slightly”  on  the  hedonic  scale. 

It  is  apparent  that  the  impact  of 
the  oxidized  milk  is  minimal  com¬ 
pared  to  that  of  the  feed  and  malty  off 
flavors.  Because  68%  of  the  panelists 
in  this  experiment  regularly  consume 
milk  bought  in  plastic  jugs  (Figure  1), 
it  is  likely  that  most  of  these  consum¬ 
ers  drink  milk  which  may  have  an 
oxidation  flavor.  Therefore,  they  may 
be  accustomed  to  the  off  flavor.  In 
addition,  it  is  likely  that  differences 
between  the  regular  milk  and  the 
oxidized  samples  would  have  been 
found  if  samples  of  1 2  to  48  h  of  light 
exposure  had  been  used  (9,  11,  14). 


Table  2  .  Mean  acceptability  scores°  for  malty,  feed,  oxidized, 
and  regular  milk  samples  as  rated  separately  by  the  sixth 
grade,  college,  and  adult  panels  of  consumers  (n  =  17,  30,  25, 
respectively). 


Off  Flavor 

6*'  Graders 

College  Students 

Adults 

Malty 

3.6“ 

bo 

o 

4.1“ 

Feed 

3.9“ 

4.3'* 

5.2** 

Oxidized 

4.2“ 

5.2*’“ 

5.6-* 

Regular 

4.2“ 

6.3“ 

6.3** 

°Based  on  a  9-point  hedonic  scale:  1  ~  dislike  extremely,  5  ~  neither  like  nor 
dislike,  and  9  “  like  extremely. 


‘’Means  in  a  column  followed  by  different  letters  are  significantly  different 
P<0.05. 


The  malty  and  feed  off  flavors  have  a 
more  serious  impact  than  the  oxida¬ 
tion  off  flavor  on  milk  quality  and 
acceptance,  based  on  low  hedonic 
scores.  Trained  quality-control 
personnel  should  concentrate  their 
efforts  on  preventing  these  flavor 
defects.  Overall,  the  scores  for  the 
milk  samples  were  low,  covering  a 
range  from  3.6  (slightly  lower  than 
“dislike  slightly”)  to  6.4  (slightly 
higher  than  “like  slightly”)  on  the 
hedonic  scale.  This  strongly  suggests 
that  manufacturers  must  evaluate  the 
overall  quality  of  their  milk  and  pur¬ 
sue  even  higher  standards  in  order 
to  increase  milk  consumption.  Sur¬ 
prisingly,  in  light  of  the  relatively  low 
acceptability  scores,  55%  of  the  col¬ 
lege-age  and  adult  panelists  responded 
that  flavor  did  not  influence  their 
purchasing  habits,  and  65%  of  sixth 
graders  responded  that  they  did  not 
express  opinions  about  milk  flavor 
to  a  parent  or  guardian. 

The  most  noticeable  trend  in 
consumer  demographics  was  the  ex¬ 
treme  preference  for  plastic  packag¬ 
ing  by  all  three  panels  (Figure  1). 
Only  three  of  college-age  and  adult 
p>anelists  who  expressed  a  preference 
preferred  the  paperboard  packaging. 
This  suggests  that  a  majority  of  the 
panelists  accept  the  flavor  of  milk 
with  some  degree  of  a  light-oxidized 
off  flavor  as  normal.  In  addition,  there 
was  a  noticeably  higher  frequency  of 
milk  consumption  by  the  middle- 
school  panelists  (all  drank  milk  at 
least  once  a  day)  than  by  the  other 
two  panels  (Figure  2).  This  suggests 


that  this  group  is  a  major  portion  of 
milk  consumers.  The  dairy  industry 
should  focus  much  of  its  attention  on 
increasing  children’s  perception  of 
milk  quality  to  keep  them  drinking 
milk  as  they  grow  up.  In  addition,  a 
majority  of  the  panelists  preferred  2% 
and  lower  milk-fat  content  (Figure  3). 

CONCLUSIONS 

From  the  results  of  this  experi¬ 
ment,  it  is  evident  that  although  the 
children  were  much  more  critical  of 
all  milk  flavors,  the  college-age  and 
adult  participants  were  more  discrimi¬ 
nating  between  samples.  It  is  also 
evident  that  the  malty  and  feed  off 
flavors  had  a  substantial  impact  by 
deceased  consumer  acceptance  of 
milk,  suggesting  that  the  dairy  indus¬ 
try  must  take  precautions  to  maintain 
a  high-  quality  milk  product  from  its 
origin  at  the  farm  through  the  point 
of  sale  to  the  consumer  to  prevent 
occurrence  of  these  flavor  problems. 
However,  the  oxidized  off  flavor,  at 
the  level  tested,  was  found  to  have  a 
much  lower  impact  on  consumer  ac¬ 
ceptance,  suggesting  that  low  degrees 
of  this  defect  may  not  be  a  serious 
concern.  The  low  acceptance  scores 
of  all  the  tested  milk  products  also 
suggests  that  milk  manufacturers  must 
pursue  higher  quality  of  its  products 
if  it  is  to  maintain  the  current  market 
of  milk  consumers,  especially  chil¬ 
dren,  who  consume  milk  the  most 
frequently,  and  who  will  eventually 
be  the  next  generation  of  consumers. 
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Figure  1 .  The  percentage  of  panelists  from  the  sixth  grade,  college,  and  adult  panels 
(n  ■*  17,  30,  25,  respectively)  preferring/consuming  milk  in  plastic  or  paper 
packaging,  or  having  no  preference 
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Figure  2.  The  percentage  of  panelists  from  the  sixth  grade,  college,  and  adult  panel 
(n  ~  17,  30,  25,  respectively)  consuming  milk  more  than  once  per  day,  once  per 
day,  every  other  day,  once  per  week  or  less  than  once  per  week 


Milk  Fal  LavM 
["■emgiidws  GCallag«ig« 


□ 


References 

1.  Anonymous.  1993-  Big  splash.  Dairy 
Field  176(l):35-40 

2.  Badings,  H.  T.,  and  R.  Neeter.  1980. 
Recent  advances  in  the  study  of  aroma 
compounds  of  milk  and  dairy  prod¬ 
ucts.  Neth.  Dairy  J.  34:9-30. 

3-  Barnard,  S.  1972.  Importance  of  shelf 
life  for  consumers  of  milk.  J.  Dairy 
Sci.  55(1):  134- 136. 

4.  Bassette,  R.,  D.  Y.  C.  Fung,  and  V.  R. 
Mantha.  1986.  Off-flavors  in  milk. 
Grit.  Rev.  in  Food  Sci.  and  Nutr. 
24(1):  1-52. 

5.  Bodyfeh,  F.  W.  1990.  Improved  milk 
quality  results  in  impressive  pay-ofis 
for  industry.  Dairy  Food  Sanit. 
10(6):359-361. 

6.  Bodyfelt,  F.  W..  J.  Tobias,  and  G.  M. 
Trout.  1988.  The  sensory  evaluation 
of  dairy  products.  Van  Nostrand 
Reinhold,  New  York. 

7.  Bray,  S.  L,  A.  H.  Duthie,  and  R.  P. 
Rogers.  1977.  Consumers  can  detect 
light-induced  flavor  in  milk  J.  Food 
Prot.  40:586-587. 

8.  Christen,  G.  L.  1993.  Analyses,  pp.  83- 
156.  In  Hui,Y.H.(ed.),  Dairy  science 
and  technology  handbook:  principles 
and  properties.  VCH  Publishers,  Inc., 
New  York. 

9.  Coleman,  W.  W.,  G.  H.  Watrous,  Jr., 
and  P.  S.  Dimick.  1976.  Organoleptic 
evaluation  of  milk  in  various  contain¬ 
ers  exposed  to  fluorescent  light.  J. 
Food  Prot.  39:551-553. 

10.  Forss,  D.  A.  1979.  Review  of  the 
progress  of  dairy  science:  mechanisms 
of  formation  of  aroma  compoimds  in 
milk  and  milk  products.  J.  Dairy  Res. 
46:691-706. 

11.  Lawless,  H.  T.,  and  M.  R.  daassen. 
1993.  Validity  of  descriptive  and  de¬ 
fect-oriented  terminology  systems  for 
sensory  analysis  of  fluid  milk.  J.  Food 
Sci.  58(1):108-112. 

12.  Ogden,  L.  V.  1993.  Sensory  evalua¬ 
tion  of  dairy  products,  pp  1 57-276.  In 
Hui,  Y.  H.  (ed.),  Dairy  science  and 
technology  handbook:  principles  and 
properties.  VCH  Publishers,  IiK. ,  New 
York. 

13.  Shipe,  W.  F.  1980.  Analysis  and  con¬ 
trol  of  milk  flavor . /rt  G.  Qiaralambous 
(ed.),The  analysis  and  control  of  less 
desirable  flavors  in  foods  and  bever¬ 
ages.  Academic  Press,  New  York. 

14.  White, C.H.,andS.M.Bulthaus.  1982. 
Light  activated  flavor  in  milk.  J.  Dairy 
Sci.  65:489-491. 


Figure  3.  The  percentage  of  panelists  from  the  sixth  grade,  college,  and  adult  panels 
(n  ~  17,  30,  25,  respectively)  who  consume  whole,  2%,  1  %,  or  skim  milk  on  a 
regular  basis. 
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n  his  is  an  expanded  and  improved  version  of  the 
first  edition  of  the  book.  Three  new  chapters: 
Rheology  of  Doughs  and  Batters,  Glass  Transi¬ 
tion  and  Its  Role  in  Cereals,  and  Feeds  have  been  added. 
Also,  in  this  edition,  information  on  the  gluten  proteins  is 
discussed  in  a  separate  chapter. 

In  18  chapters,  the  book  covers  fimdamental  aspects 
ofstructure  and  chemistry  ofmajor  cereal  grains,  process¬ 
ing  of  cereal  commodities  and  manufacturing  of  pasta, 
noodles  and  snack  foods.  The  first  four  chapters,  Struc¬ 
ture  of  Cereals,  Starch,  Proteins  of  Cereals,  and  Minor 
Constituents  of  Cereals,  provide  basic  information  about 
structures  and  chemical  condiments  of  major  cereal  grains 
and  their  association  with  properties  of  ingredients  de¬ 
rived  from  cereals.  Chapters  five  to  nine  describe  primary 
and  secondary  processing  of  cereal,  including  storage, 
milling,  malting  and  brewing.  Chapter  10  and  11  are  the 
new  chapters  designed  to  include  rapidly  advancing  areas 


of  cereal  science  viz  ilieology,  gluten  proteins  and  glass 
transitions.  The  rest  of  the  chapters,  except  for  the  final 
chapter  on  feeds,  are  designed  to  discuss  manufacturing 
ofyeast  leavened  products,  soft  wheat  products,  pasta  and 
noodles  and  snack  foods.  The  final  chapter  in  the  book  is 
on  feeds  designed  to  give  preliminary  information  on  feed 
manufacturing. 

As  in  the  previous  edition,  the  main  objective  of  this 
book  is  to  provide  a  basic  text  book.  Although  additional 
references  have  been  listed  in  the  “suggested  reading” 
section  at  the  end  of  the  chapter,  this  is  not  a  good 
reference  work,  “nor  is  it”  intended  to  be!  The  book  is 
perhaps,  the  only  textbook  available  for  undergraduate 
course  in  cereal  science  and  technology,  and  is  recom¬ 
mended  as  such. 

Also,  it  would  be  useful  to  students  of  food  science  & 
technology  and  food  industry  professionals  as  a  general 
reference  on  the  subject  of  cereal  science. 


Read  any  good  books  lately? 

If  you  hove  recently  read  or  heard  about  on  interesting  and  informative  book  relative  to  food  science  or  safety,  and  would  like  to  recommend 
it  for  review,  please  contact:  Editor,  Dairy,  Food  and  Environmenfal  Sanitation,  6200  Aurora  Avenue,  Suite  200W,  Des  Moines,  Iowa 
50322-2838;  telephone  |5 1 5)  276-3344  or  |800)  369-6337;  fox  |5 1 5)  276-8655. 
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Proposed  Warning  Labels 
for  Iron-Containing 
Prodncts;  FDA  Report  on 
Consumer  Research; 
Availability 

Agency:  Food  and  Drug 
Administration,  HHS. 

Action:  Notice. 

Summary:  The  Food  and  Drug 
Administration  (FDA)  is  announcing 
the  availability  of  a  report  entitled 
“Consumer  Research  on  Proposed 
Warning  Labels  for  Iron-Containing 
Products,”  which  describes  the 
results  of  research  conducted  by 
the  agency  to  evaluate  consumer 
understanding  of  the  proposed 
warning  labels  for  iron-containing 
products.  FDA  is  inviting  comments 
on  the  findings  in  this  report. 

Dates:  Written  comments  by 
July  24, 1995. 

Addresses:  Submit  written 
comments  and  requests  for  single 
copies  of  “Consumer  Research  on 
Proposed  Warning  Labels  for  Iron- 
Containing  Products”  to  the 
Dockets  Management  Branch  (HFA- 
305),  Food  and  Drug  Administra¬ 
tion,  rm.  1-23,  12420  Parklawn  Dr., 
Rockville,  MD  20857.  Comments 
and  requests  should  be  identified 
with  the  docket  number  found  in 
brackets  in  the  heading  of  this 
document.  Send  two  self-addressed 
adhesive  labels  to  assist  that  office 
in  processing  your  requests.  After 
the  comment  period  shown  above, 
copies  of  the  document  will  be 
available  at  cost  from  the  Freedom 
of  Information  Staff  (HFI-35),  Food 


FederalRegister 


and  Drug  Administration,  rm.  12A- 
16,  5600  Fishers  Lane,  Rockville, 
MD  20857.  “Consumer  Research  on 
Proposed  Warning  Labels  for  Iron- 
Containing  Products”  and  received 
comments  are  available  for  public 
examination  in  the  Dockets  Man¬ 
agement  Branch  between  9  a.m. 
and  4  p.m.,  Monday  through  Friday. 

For  Further  Information 
Contact:  Raymond  E.  Schucker, 
Center  for  Food  Safety  and  Applied 
Nutrition  (HFS-725),  Food  and  Drug 
Administration,  200  C  St.  SW., 
Washington,  DC  20204,  202-205- 
5657. 

Supplementary  Informa¬ 
tion:  In  the  Federal  Register  of 
October  6, 1994  (59  FR  51030), 
FDA  issued  a  proposal  (“the  initial 
proposal”)  on  actions  that  it 
tentatively  concluded  were  neces¬ 
sary  to  stop  the  recent  epidemic  of 
pediatric  poisonings  from  over 
consumption  of  iron-containing 
products.  In  the  Federal  Register  of 
February  16, 1995  (60  FR  8989), 
the  agency  issued  a  supplementary 
proposal  to  clarify  changes  in  its 
legal  authority  with  the  passage  of 
the  Dietary  Supplement  Health  and 
Education  Act  (Pub.  L.  103  •  417). 

In  the  initial  proposal,  FDA 
announced  that  it  may  conduct 
focus  group  research  to  evaluate 
consumer  understanding  of  the 
proposed  warning  messages  and  to 
ensure  that  the  messages  are  not 
misleading.  FDA  has  conducted  this 
research.  Consumers  provided 
feedback  as  to  their  understanding 
of  the  proposed  warnings  and  the 
degree  to  which  the  specific 
wording  of  the  messages  was 
believable,  relevant,  confusing,  or 
irritating.  Additional  warning 


messages  were  created  as  a  result  of 
public  comment  on  the  proposed 
rule,  and  these  messages  were  also 
evaluated  in  the  focus  groups. 

FDA  stated  in  the  initial  pro¬ 
posal  that  it  would  make  a  report  of 
the  results  of  this  research  available 
for  public  comment  before  it  issued 
the  final  regulations.  The  research 
report  is  now  available  for  public 
comment. 

Dated:  May  18, 1995.  David  A. 
Kessler,  Commissioner  of  Food  and 
Drugs.  {FR  Doc.  95-12605  FUed  5- 
22-95;  8:45  a.m.} 

New  Monographs  and 
Revisions  of  Certain  Food 
Chemicais  Codex 
Monographs;  Opportunity 
for  Puhiic  Comment 

FDA  is  announcing  an  oppmtu- 
nity  for  public  comment  on  pend¬ 
ing  changes  to  certain  Food  Chemi¬ 
cals  Codex  specification  mono¬ 
graphs  from  the  third  edition  and 
its  four  supplements.  One  new 
monograph  and  additions,  revi¬ 
sions,  and  corrections  to  current 
monographs  for  certain  substances 
used  as  food  ingredients  are  being 
prepared  by  the  National  Academy 
of  Sciences/Institute  of  Medicine 
(NAS/IOM)  Committee  on  Food 
Chemicals  (xxlex  (the  committee). 
This  material  will  be  published  in 
the  fourth  edition  of  the  Food 
Chemicals  Codex,  which  is  sched¬ 
uled  for  release  in  March  1996. 
When  the  committee  completes  its 
review  of  the  comments,  it  will 
incorporate  any  changes  that  it 
makes  in  response  to  comments  in 
monographs  published  in  supple¬ 
ments  to  the  fourth  edition. 
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ARKANSAS 

Debby  Winters 

University  of  Arkansas,  Fayetteville 

AUSTRAUA 

Vince  Dingjcm 

Gold  Coast  Hosfrital,  Southport 

Tom  McMeekin 

Univei^ty  of  Tasmania,  Hobart 

Dr.  Tom  Ross 

Univ.  of  TAS,  Hobart 

CALIFORNIA 

Thomzr  Alsoif 

Marina  Del  Rey 

George  Clark 

Smith’s  Food  &  Drug  Centers,  Inc. 
Riverside 

Allen  Fuller 

Smith’s  Food  &  Drug  Centers,  Inc. 
Riverside 

Charlie  Martinez 

Klenzade,  Clovis 

Sheri  McIntyre 

The  National  Food  Laboratory 
Dublin 

Robert  Stovicek 

Primus  Laboratories,  Santa  Maria 

John  Tamagni 

European  Vegetable  Specialties 
Farms,  Inc.,  Salinas 

Dr.  Lee  Watts 

USDA,  FSIS,  lO  Western  Region 
Alameda 

CANADA 

David  Bryer 

Bryco  Construction  Management 
Guelph 

Bill  Hunter 

Dept,  of  Public  Health  Services 
Ontario 


^  \  / 

Dave  Jackson 

Mother  Jackson’s  Qpen  Kitchens 
Port  Perry 

Pal  Johnson 

Ontario  Ministry  Agriculture 
&  Food,  Ontario 

Gis^  LoPoinIe 

Univefsite  Laval,  Ste-Foy 
Port  Perry 

Rroy  Mcwin 

Agriculture  &  Agri-Food  Canada^ 
Ontario 

David  Thomas 

MDS  Laboratories,  Ontario 

Dole  Tidloch 

MDM,  Ontario 

D.$.Wood 

University  of  Guelph,  Guelph 

CONNECTICUT 

Rkhard  Febles 

Cadbury  Bfeverages,  Trumbull  " 

Andy  Hwang 

Nestle  R  &  D  Center,  New  Milford 

DISTRICT  OF  COLUMBIA 

Diane  D.  Lewis 

U.S.D.A.,  Washington 

Robert  Savage 

USDA,  FSIS,  S&T,  PPID 
Washington 

GEORGIA 

Dongmin  Mu 

University  of  Georgia,  Athens 

HOLLAND 

Francine  van  Rossam 

Buro  van  Rossem,  Rijssen 

ILLINOIS 

Robin  Kalinowski 

Armour-Swift  Eckrich 
Downers  Grove 


KENTUCKY 

Wool  fang  Ng 

University  of  Kentucky,  Lexington 

Godelive  NHrompeba  - 

University  of  Kentucky,  Lexington 

MASSACHUSETTS 

Kellie  Jackson 

McCain  Foods  Ltd.,  Blaine 

MICHIGAN 

Amy  Hu 

Wayne  State  University 
Sterling  Heights 

Chuck  Lichon 

Midland  (MD  CHD,  Midland 

Jamie  Sue  Merritt 

MSU,  Mason 

Zhi-ling  Wang 

Diversey  Corp.,  Plymouth 

MINNESOTA 

Mary  M.  Bulthaus 

Dairy  Quality  Control  Institute 
St.  Paul 

Craig  Gilbertson 

Cass  County  Environmental  Health 
Walker 

Patrick  Mach 

3M  Company,  St.  Paul 

Greg  Sandberg 

3M  Company,  Maplewood 

MISSOURI 

John  Meilinger 

Raskas  Foods  Inc.,  St.  Louis 

NEBRASKA 

Warren  Dorsa 

USDA-ARS,  Clay  Center 

NETHERLANDS 

Martin  Northolt 

TNO,  Zeist 
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Dr.  Hugo  Vincente-Rolde 

GEM  Biomedical  Inc.,  Sparks 

NEW  HAMPSHIRE 

Timothy  Soucy 

Manchester  Health  Dept. 
Manchester 

NSW  YORK 

Grog  ChiaroHa 

Kraft  Foods,  Tarrytown 

Soon  Dinoen 

Cornell  University,  Ithaca 

Jono  SoudflA 

Comelt  Univefsity,  Ithaca 

Polo  SwHalski 

Dairylea  Coop,  Warners 

Koxuo  Tokouchi 

Cornell  University,  Ithaca 

Paulo  K.  Witham 

Cornell  University,  Ithaca 

NEW  ZEALAND 

Nigel  Robinson 

Ministry  of  Agriculture  &  Fisheries 
New  Plymouth 

NORTH  CAROLINA 

Roberta  Morales 

NC  State  University 
Raleigh 


Richard  Driggs 

Nestie,  USA,  Dublin 

Neal  E.  Linebaugh, 

Milk  Marketing,  Inc.,  Strongsville 

Roger  While 

Worthington  Foods,  Inc., 
Worthington 

OREGON 

At  Burmasler 

Itolsum  Foods,  Portland 

PENNSYLVANIA 

Gerald  J.  Gallik 

H.  i<  Heinz  Co,,  Pittsburgh 

;  Dave  Heubel 

Eriez  Magnetics,  Erie 

RHODEISLAND 

David  Lang 

Lang  Naturals,  Newport 

TEXAS 

I :  Martha  E.  Angel! 

I  Texas  A  &  M  University 
College  Station 

Alejandro  Castillo 

Texas  A  &  M  University 
College  Station  * 

Edward  Plante 

HEB  Grocery  Co.,  San  Antonio 


Nezih  Muftugil 

USAS,  Istanbul 

UNITED  KINGDOM 

Sarah  Appleby 

Dept,  of  Health,  London 

Barbara  Lund 

\lsiting  Scientist  Emeritus,  Norwich 

Mike  A.  iHieard  '  ' ' ' 

Leeck  Metropdhan  Univenity 
Leecte 

URUGUAY 

Alex  Janssen 

Private  Labcxratory,  Montevideo 

VIRGINIA 

Randy  Osborne 

VA  Dept,  of  Agriculture 
Independence 

WASHINGTON 

Cathie  Farrell 

Redmond 

Tim  Mitchell 

Hart  Brewing  Inc.,  Seattle 

Stephanie  Olmsted 

Darigold,  Kent 

Linda  M.  Polzin 

WA  State  Dept,  of  Agriculture 
Olympia 

Marianne  Smukowski 

Center  for  Dairy  Research,  Madison 
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David  Betit 

Sienna  Biotech,  Inc. 

9115  Guilford  Road,  Suite  180 
Columbia,  MD  21046 


AUGUST  1 995  -  Dany,  Food  and  EmiroBmoalol  SonAotioo  497 


UpDates 


Elgin  Dally  Foods  Appolnis 
HarUlne  as  Markeling 
Associate 

Igin  Dairy  Foods,  Inc.,  the 
Chicago-based  manufacturer 
of  dairy  and  non-dairy  mixes, 
toppings  and  other  food  products 
and  ingredients,  has  appointed 
Susan  Hartline,  Marketing  Associ¬ 
ate,  a  new  post.  The  appointment 
was  announced  by  Jim  Gignac, 
Elgin’s  Manager  of  Marketing  and 
Sales. 

Hartline,  a  native  of  Kalamazoo, 
MI,  holds  a  bachelor’s  degree  in 
journalism  with  a  concentration  in 
advertising  from  the  University  of 
Wisconsin  at  Madison.  She  also 
studied  Spanish  at  Universidad 
Complutense  in  Madrid,  Spain. 

Elgin  makes  a  wide  range  of 
soft  serve,  shake  and  ice  cream 
mixes,  dairy  and  non-dairy  whipped 
toppings,  sour  cream  and  creamers. 
It  also  produces  proprietary  mixes 
and  ingredient  formulations  used  by 
the  Foodservice  and  food  process¬ 
ing  industries.  The  company  has 
the  capacity  to  produce  more  than 
300,000  gallons  of  dairy  products 
weekly. 

Stavropoulos  Appointed 
Head  of  Flavorlte 
Operations 

John  Gamer,  President,  Flavorite 
Laboratories,  Inc.,  announces  the 
appointment  of  Mike  Stavropoulos 
as  Vice-President  of  Operations  for 
the  Memphis-based  manufacturer 
and  mariceter  of  flavors,  seasonings, 
and  ingredients.  In  his  new  role, 
Stavropoulos  oversees  Flavorite’s 


Manufacturing  Operations,  Material 
Services,  and  Human  Resources. 

Stavropoulos  joined  Flavorite  in 
1992  as  Director  of  Human  Re¬ 
sources.  Since  October,  he  has 
served  as  Interim  Director  of 
Operations.  Prior  to  coming  to 
Flavorite,  Stavropoulos  was  with 
Goldsmith’s  Department  Stores  for 
14  years  working  in  operations  and 
human  resources. 

Stavropoulos  received  his  B.S. 
ftom  the  University  of  Memphis, 
Memphis,  TN  and  also  has  earned 
his  certiflcation  as  a  Senior  Profes¬ 
sional  in  Human  Resources.  He  is  a 
member  of  the  Society  for  Human 
Resource  Management. 

Educational  FoundaUon 
Names  Michael  L  Moen, 
FMP  Natlenal  Acceuni 
Sales  Manager, 
Commercial  Market 

The  Educational  Foundation  of 
the  National  Restaurant 
Association  announces  that  Michael 
L.  Moon,  FMP  has  been  named 
National  Account  Sales  Manager, 
Commercial  Market. 

Moon  joined  The  Educational 
Foundation  in  1994  and  has  served 
as  Account  Executive  and  National 
Account  Manager.  In  his  new 
position,  he  will  oversee  The 
Educational  Foundation’s  sales  of 
educational  and  training  products 
and  services  in  the  commercial 
foodservice  market,  which  includes 
restaurant  chains  operating  as  U.S. 
based  corporations. 

Prior  to  The  Educational 
Foundation,  Moon  was  the  owner 
and  President  of  Made  In  The  USA 


Deli  Corp.,  a  full-service  deli 
concept  operating  in  Chicago.  He 
also  served  as  Assistant  Food  and 
Beverage  Director  for  the  Hyatt 
Regency  Hotel,  and  Sales  Manager 
for  Sheriden  Hotels,  both  in 
Scottsdale,  AZ.  Moon  received  his 
bachelor  of  science  degree  in 
political  science  from  Arizona  State 
University  in  1988. 

The  Educational  Foundation  at 
the  National  Restaurant  Association, 
a  nonprofit  oiganization  based  in 
Chicago,  is  dedicated  to  enhancing 
the  professionalism  of  the  food- 
service  industry  through  education 
and  training.  The  Foundation 
develops  and  offers  training 
products  and  services  in  areas 
including  food  safety,  responsible 
alcohol  service,  safety  and  security, 
foodservice  management,  and 
profitability. 

Ross  Appointed  IRB 
Coordinator 

Julie  A.  Ross  has  been  appointed 
to  the  position  of  IRB  Coordina¬ 
tor  for  Affiliated  Research  Centers, 
Inc.  (ARO.  a  clinical  research 
organization. 

As  IRB  Coordinator,  Ross  is 
responsible  for  establishing  and 
managing  appropriate  systems  for 
efficient  and  streamlined  IRB 
filings,  reviewing  study  documents, 
and  becoming  familiar  with  the  test 
article,  study  design,  and  research 
plan.  Using  that  information,  Ross 
drafts  patient  consent  forms  for 
ARC’S  34  investigational  sites. 

Ross  also  prepares,  completes, 
and  sends  submissions  to  the  IRB, 
and  approved  regulatory  document 
packages  to  clients  and  investiga¬ 
tors  notifying  each  of  IRB  approval 
for  ARC’S  34  investigational  sites. 
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In  addition,  Ross  maintains  a 
database  tracking  system  of  IRB 
approvals,  renewals,  and  reports. 
She  assists  investigators  in  prepar¬ 
ing  renewal  applications  and  annual 
reports,  and  maintains  up-to-date 
central  files  on  each  affiliated  site. 
Ross  maintains  project  files  and 
prepares  weekly  project  status 
reports  for  each  project  detailing 
the  current  status  for  each  partici¬ 
pating  investigator. 

Other  responsibilities  include 
participating  in  training  sessions 
for  affiliated  study  coordinators, 
developing  and  maintaining 
standard  op>erational  policies  and 
procedures,  and  preparing  patient 
recruitment  advertising  to  be  used 
at  each  site. 

Ross  earned  a  degree  in  nuclear 
medicine  technology.  Prior  to  her 
appointment,  she  was  Program 
Director  for  the  School  of  Nuclear 
Medicine  Technology,  and  Educa¬ 
tion  Director  for  the  School  of 
Diagnostic  Ultrasound.  In  1990,  she 
was  appointed  to  the  clinical 
faculty  at  both  the  University  of 
Wisconsin,  and  Alvemo  College, 
MUwaukee,  Wisconsin. 


BISSC  Elects  1995  Officers 

Sigismondo  De  Tora,  Nabisco 
Biscuit  Co.,  East  Hanover,  N.J., 
remains  as  Chairman  of  the  Baking 
Industry  Sanitation  Standards 
Committee  (BISSQ  after  being  re¬ 
elected  to  a  third  one-year  term. 

De  Tora  is  an  active  BISSC  member 
having  previously  served  on  the 
organization’s  Design  Handbook 
Committee  and  the  Maiiceting  and 
Promotion  Committee.  He  has 
more  than  15  years  of  baking 
industry  experience  with  a  back¬ 
ground  in  process  design  and 
development  as  well  as  project 
management.  He  is  also  a  long-time 
member  of  the  American  Institute 
of  Chemical  Engineers. 

Don  Jordan,  director  of  project 
engineering  of  Campbell  Taggart, 

St.  Louis,  MO.,  was  elected  Vice 
Chairman  of  BISSC.  Jordan,  a  BISSC 
member  for  the  past  two  years, 
served  as  chairman  of  the  Standards 
Review  Committee.  He  has  more 
than  12  years  of  baking  industry 
experience  and  is  also  a  member  of 
the  American  Society  of  Bakery 
Engineers  (ASBE). 


Don  Jordan  Appointed  as 
BISSC  Vice  Chairman 

Don  Jordan,  director  of  project 
engineering  of  Campbell 
Taggart,  St.  Louis,  Mo.,  has  been 
appointed  vice  chairman  of  BISSC. 
The  announcement  came  during 
the  BISSC  Annual  Meeting,  March  4 
in  Chicago. 

Jordan,  a  BISSC  member  for  the 
past  two  years,  served  as  chairman 
of  the  Standards  Review  Commit¬ 
tee.  He  has  more  than  12  years  of 
baking  industry  experience  and  is  a 
member  of  the  American  Society  of 
Bakery  Engineers  (ASBE). 

Jordan  started  with  Campbell 
Taggart  in  1983  as  a  project  engi¬ 
neer  and  was  promoted  to  senior 
engineer  in  1985  and  manager  of 
capital  budgets  and  control  in  1992. 
In  January  of  1994  he  became 
director  of  project  engineering. 

Jordan  succeeds  Frank  Goley, 
former  vice  president  of  engineer¬ 
ing,  Campbell  Taggart,  Inc.,  Dallas, 
who  served  as  vice  chairman  and 
chairman  for  the  past  several  years. 

Sigismondo  De  Tora,  Nabisco 
Biscuit  Co.,  remains  chairman  of 
BISSC,  being  re-elected  to  serve  a 
third  one-year  term. 


ATTENTION: 
MEMBERS  ONLY! 


Get  the  latest  information  on  food  safety  training  and  MOREthrough  the  lAMFES  AUDIO 
VISUAL  LIBRARY.  Our  extensive  selection  of  industry  videos  is  available  on  a  lending  basis 
EXCLUSIVELY  for  lAMFES  members! 

The  Audio  Visual  Library  is  just  one  of  the  MANY  benefits  of  becoming  a  member  of  lAMFES, 
so  don't  waste  anymore  time.  Join  now! 

For  MORE  INFORMATION  on  the  Audio  Visual  Library,  or  becoming  a  member,  contact 
lAMFES  at  (800)  369-6337,  or  (515)  276-3344. 
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Microbiologist  Urges 
Vigilance  Against 
E.  coli  Bacteria 

Oecent  outbreaks  of  illness 
and  death  due  to  deadly 
E.  coli  bacteria  underscore 
that  organism’s  ability  to  invade  the 
food  supply  and  the  need  for  vigil¬ 
ance  by  everyone  from  the  farm  to 
the  dinner  table,  according  to  a 
South  Dakota  State  University 
microbiologist. 

“We  have  to  know  that  every 
link  in  the  food  processing  chain 
has  a  role  to  play,”  said  David 
Henning,  an  associate  professor  in 
SDSU’s  dairy  science  and  microbi¬ 
ology  departments.  “Not  all  the 
responsibility  for  stopping  this 
organism  rests  with  the  farmer  or 
anyone  else.” 

Henning  outlined  the  dangers 
of  E.  coli  serotype  0157:H7,  the 
most  dangerous  form  of  the 
organism,  in  comments  prepared 
for  the  annual  joint  Midwest 
meeting  of  the  American  Society  of 
Animal  Science  and  the  American 
Dairy  Science  Association  in  Des 
Moines,  April  10-12.  (Weather- 
related  travel  concerns  prevents 
Henning  from  delivering  his 
remarks  at  the  meeting.) 

Henning  said  the  bacterium  is 
difficult  to  detect  in  live  cattle 
because  they  don’t  get  sick  from  it 
like  humans  do.  Recent  research, 
including  tests  at  the  USDA’s 
National  Animal  Disease  Center  in 
Ames,  failed  to  reveal  any  clinical 
symptoms  in  cattle  infested  with 
the  E.  coli  bacteria,  he  said. 

Also,  research  in  Georgia  and 
South  Dakota  show  that  cattle  with 
E.  coli  0157:H7  bacteria  in  their 
digestive  tract  may  have  no  evi¬ 
dence  of  this  bacterium  when 
retested  at  a  later  date.  Likewise 
cattle  without  the  organisms  may 
have  them  when  retested.  “It 
appears  to  be  a  fleeting  or  cyclical 
occurrence  for  livestock  to  have 
this  bacterium,”  Henning  said. 
“That  makes  it  difficult  to  track.” 

Fortunately,  researchers  are 
making  more  progress  in  tracking 
down  the  source  of  contamination 


when  outbreaks  of  E.  coli  poison¬ 
ing  do  occur.  “We’ve  developed 
new  methods  and  we’re  getting 
very  good  at  zeroing  in  on  the 
source  of  the  outbreaks  so  we  can 
help  the  people  affected,”  Henning 
said. 

The  organism  contaminates 
food  through  fecal  material  from 
the  intestinal  tract  that  may 
contaminate  milk  at  the  farm  or 
meat  during  slaughter.  The  danger 
is  greatest  in  raw  milk  that  hasn’t 
been  pasteurized  and  in  ground 
beef  products  where  the  organism 
is  mixed  throughout  the  meat  by 
the  grinding  process.  Henning 
noted  that  E.  coli  is  able  to  survive 
acid  washes  and  other  processing 
techniques  designed  to  kill  harmful 
bacteria.  That  makes  consumer 
vigilance  especially  important. 

Henning  said  consumers 
should  not  drink  raw  milk  and 
should  cook  meat  until  there  is  no 
pink  in  the  middle  and  juices  run 
clear.  “A  big  danger  at  this  time  of 
the  year  is  people  who  carry  meat 
out  to  a  barbecue  on  a  plate,  cook 
it  and  carry  it  back  inside  on  the 
same  plate.  There  is  a  great  danger 
for  cross  contamination,”  he  said. 

He  noted  that  the  U.S.  Depart¬ 
ment  of  Agriculture  estimates  there 
may  be  up  to  20,000  cases  of 
E.  co//-related  food  p>oisoning  each 
year.  Those  with  mild  cases 


exp>erience  symptoms  similar  to 
stomach  flu  including  intestinal 
cramps,  vomiting  and  diarrhea. 
However,  about  10  percent  of  the 
cases  can  develop  into  serious 
health  problems  requiring  hospital¬ 
ization.  About  1  percent  of  all  cases 
are  fatal.  The  economic  cost  to  the 
United  States  is  estimated  to  be 
between  $216  million  and  $580 
million. 

“The  outbreaks  of  £  coli  food 
poisoning  have  helped  us  refocus 
our  food  safety  research,”  Henning 
said.  “Until  recently  there  was  a 
great  deal  of  concern  about  resi¬ 
dues  of  herbicides,  colorings  and 
other  factors  in  foods.  These  out¬ 
breaks  have  put  the  focus  on  where 
the  real  food  safety  dangers  are.” 

Contact;  David  Henning,  South 
Dakota  State  University,  (605)  688- 
5477;  Tom  Jirik,  Iowa  State  Univer¬ 
sity,  Agricultural  Information,  (515) 
294-0705 

Outbreaks  of  E,  coli 
0157:H7  Heightened 
Public  Awareness  of 
Foodborne  Illness 

Oecent  outbreaks  of £.  coli 
0157:H7  have  heightened 
public  awareness  of  food- 
bome  illness  in  the  United  States. 
These  outbreaks  have  reinforced 
the  importance  of  educating 
consumers  and  training  food 
workers.  As  a  result,  over  the  past 
two  years,  many  educational 
initiatives  have  been  directed  at  the 
proper  cooking  of  ground  meat. 

We  know  that  deficiencies  in 
hygiene  and  food  preparation 
practices  can  result  in  food-bome 
illness.  One  recent  case,  summa¬ 
rized  below,  highlights  the  need  to 
also  focus  attention  on  proper 
cleaning  and  sanitization. 

During  the  summer  of  1994,  an 
outbreak  of  E.  coli  0157:H7 
occurred  that  was  associated  with 
contamination  of  multiple  foods  in 
a  retail  food  market  following 
introduction  of  E.  coli  0157:H7, 
possibly  on  course  ground  beef 
that  was  subsequently  reground  in- 
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store.  Cross-contamination  to  other 
ground  meats  and  food  items, 
particulariy  delicatessen  products, 
occurred  over  several  days. 

Inspection  of  the  food  market 
revealed  several  important  defi¬ 
ciencies;  knives  and  cutting 
benches  were  used  for  beef, 
chicken,  and  pork  without  clean¬ 
ing  and  sanitizing  between  species; 
each  meat  grinder  was  used  to 
grind  a  range  of  beef,  pork,  turkey, 
and  lamb  products;  and  the  grind¬ 
ers  were  washed  only  once  a  week 
with  soap  and  water  without  a 
sanitation  step.  (The  1993  FDA 
Food  Code  provides  recommenda¬ 
tions  on  how  often  multi-use 
utensils  and  meat  grinding  equip¬ 
ment  should  be  washed  and 
sanitized.) 

Based  on  the  findings  of  this 
outbreak  and  those  of  other  out¬ 
breaks  over  the  past  two  years,  we 
are  asking  state  and  local  inspection 
agencies  to  join  with  us  in  placing 
an  increased  emphasis  on  urging 
retailers  and  food  service  establish¬ 
ment  operators  to  provide  training 
to  their  workers  on  proper  man¬ 
agement  of  health  hazards.  One 
way  of  achieving  this  goal  is  to 
help  operators,  who  need  it,  find 
training  programs  and  education 
materials. 

Previously,  there  was  no 
central  location  where  one  coiUd 
find  out  what  training  programs 
and  education  materials  were 
available.  To  address  this  defi¬ 
ciency,  FDA  and  USDA  have 
recently  established  the  USDA/FDA 
Foodbome  Illness  Education 
Information  Center. 

The  Information  Onter,  which 
is  located  at  the  National  Agricul¬ 
tural  Library  in  Beltsville  Maryland, 
is  a  central  repository  of  food¬ 
bome  illness  training  programs  and 
education  materials.  The  training 
and  education  database  is  available 
at  no  cost  to  food  officials  at  all 
levels  of  government  and  to  individ¬ 
ual  food  operators  that  could  benefit 
from  this  service.  The  following  is  a 
description  of  The  Information 
Center  and  how  to  use  it. 


USDA/FDA  Foodbome  Illness 
Education  Information  Center 

The  USDA/FDA  Foodbome 
Illness  Education  Information 
Center  has  compiled  a  database  of 
consumer  and  food  worker  educa¬ 
tional  materials  developed  by 
universities;  private  industry;  and 
local,  state,  and  federal  agencies. 
This  includes  computer  software, 
training  materials  for  the  manage¬ 
ment  and  workers  of  retail  food 
markets,  food  service  establish¬ 
ments  and  institutions,  educational 
research  and  more. 

Reports  of  the  database  are 
free  and  are  available  via  the  Inter¬ 
net  or  by  connecting  to  the  ALF 
Bulletin  Board  at  (301)  504-6510. 

To  access  the  database  via  the 
Internet,  telnet  to  your  favorite 
gopher,  chose  “All  other  gophers” 
then  “Gopher  servers  in  the  USA,” 
then  “Maryland,”  then  “Food  and 
Nutrition  Information  Center, 
USDA.”  From  the  menu  displayed, 
look  under  USDA/FDA  Foodbome 
Illness  Education  Information 
Center.  The  direct  gopher  address 
is  (fnic.esuda.gov). 

The  Center  can  also  be  accessed 
electronically  through  the  FDA 
Worid  Wide  Web  server  (http:// 
vm.cfsan.fda.gov/index.htmO,  or 
through  the  NAL  electronic  bulletin 
board  ALF,  and  through  PENpi^e 
International  Food  and  Nutrition 
Database  GFAN).  Floppy  disk 
copies  of  the  database  may  be 
obtained  from  the  center. 

For  more  information  about 
the  database,  contact  Cindy 
Roberts,  Information  Specialist,  at: 
USDA/FDA  Foodbome  Illness 
Education  Information  Center 
c/o  Food  and  Nutrition  Infor¬ 
mation  Center 
P>btional  Agricultural  Library/ 
USDA 

Beltsville,  MD  20705-2351 
Telephone  (301)  504-5719; 

Fax  (301)  504-6409 
INTERNET  ADDRESS; 
croberts@nalusda.gov 


Restaurant  Leaders 
Call  for  Industry  and 
Public  Participation  in 
National  Food  Safety 
Education  Month 

nhe  Educational  Foundation 
of  the  National  Restaurant 
Association,  the  primary 
source  of  education,  training  and 
career  development  for  the  food 
service  industry,  armounces  that 
September  19S^  has  been  des^- 
nated  National  Food  Safety  Educa¬ 
tion  Month,  and  has  called  for 
participation  by  all  segments  of  the 
food  service  industry,  as  well  as  by 
the  public. 

George  D.  Rice,  FMP  chairman 
of  The  Educational  Foundation  and 
GDR  Enterprises,  Inc.,  Tampa, 
made  the  announcement  in  May  at 
the  76th  Armual  National  Restau¬ 
rant  Association  Restaurant,  Hotel- 
Motel  Show,  along  with  Ralph 
Brennan,  FMP,  president  of  the 
National  Restaurant  Association  and 
co-owner  of  Mr.  B’s/Bacco,  New 
Orleans;  and  John  Farquharson, 
FMP,  vice  chairman  of  The  Educa¬ 
tional  Foundation  and  executive 
vice  president,  Global  Food  and 
Support  Services,  ARAMARK 
Corporation,  Philadelphia. 

Rice  said  the  goal  of  National 
Food  Safety  Education  Month  is  to 
make  food  safety  training  accessible 
to  as  many  people  as  possible,  and 
to  build  public  awareness  and 
understanding  of  the  food  service 
industry’s  commitment  to  serving 
safe  food. 

“Food  service  operators  train 
employees  year-round  on  food 
safety.  But  when  the  nation’s  youth 
heads  back  to  school  in  September, 
education  is  the  top^f-mind, 
making  it  timely  to  stress  industry 
education  as  well,”  said  Rice.  “We 
hope  that  this  extra  ‘homework’ 
will  help  the  industry  earn  high 
marks  from  customers.” 

Brennan  added  that  the 
industry’s  emphasis  on  food  safety 
training  has  made  the  food  served 
in  our  nation’s  restaurants  safer 


AUGUST  1 995  -  Doiiy,  food  ond  Emiroonoilol  SoiHolioo  501 


r 


than  ever  before.  “We  are  continu¬ 
ally  working  to  enhance  safe  food 
handling  practices  throughout  the 
food  service  industry.” 

Farquharson,  whose  organiza¬ 
tion  is  one  of  the  nation’s  largest 
food  service  companies  serving 
millions  of  people  each  day,  points 
out  that  food  safety  is  equally 
important  at  home,  where  authori¬ 
ties  agree  that  food  borne  illness 
often  goes  undetected  and  almost 
always  unreported.  “During 
National  Food  Safety  Education 
Month,  our  industry,  as  experts  in 
safe  food  handling  and  preparation, 
will  also  help  the  public  learn  safe 
food  handling  practices  for  their 
homes.  For  everyone  employed  in 
the  food  service  industry,  the 
public  education  campaign  also 
will  reinforce  important  food  safety 
training  they  receive  in  the  work¬ 
place.” 

Rice  challenged  all  segments  of 
the  food  service  industry  to  mark 
National  Food  Safety  Education 
Month  by  providing  or  promoting 
training  and  by  participating  in  the 
Industry  Council  on  Food  Safety. 
Formed  by  the  leadership  of  the 
National  Restaurant  Association 
and  The  Educational  Foundation, 
the  Industry  Council  is  a  coalition 
of  food  service  operators,  suppliers 
and  associations  committed  to 
addressing  food  safety  through 
training.  Operator  participants 
receive  door  decals  to  demonstrate 
their  food  safety  commitment  to 
customers. 

The  Educational  Foundation  of 
the  National  Restaurant  Associa¬ 
tion,  a  nonprofit  organization 
based  in  Chicago,  is  dedicated  to 
enhancing  the  professionalism  of 
the  food  service  industry  through 
education  and  training. 

For  more  information  about 
National  Food  Safety  Education 
Month  or  the  Industry  Council  on 


Food  Safety,  contact  The  Educa¬ 
tional  Foundation,  Telephone  (800) 
456^116. 

Buchanan  Gives  Fourth 
Frazier  Memorial 
Lecture 

Or.  Robert  L.  Buchanan  of  the 
Food  Safety  and  Inspection 
Service,  U.S.  Department  of 
Agriculture,  Washington,  D.C.  gave 
the  fourth  Frazier  Memorial  Lecture 
at  the  University  of  Wisconsin- 
Madison  on  May  17, 1995.  Dr. 
Buchanan’s  lecture,  “Dealing  with 
Uncertainty:  The  Future  of  Food 
Microbiology,”  was  given  in 
conjimction  with  the  annual 
meeting  of  the  Food  Research 
Institute. 

In  his  lecture,  Buchanan 
stressed  the  need  to  rediscover  the 
role  of  mathematics  in  food  micro¬ 
biology.  He  indicated  food  microbi¬ 
ologists  are  forced  to  deal  with 
uncertainty  by  such  forces  as 
international  trade,  food  production 
costs,  development  of  multiple 
barrier  foods,  various  technological 
breakthroughs,  and  public  health 
concerns.  Buchanan  also  empha¬ 
sized  that  food  microbiologists 
must  become  more  involved  in 
doing  risk  assessment,  especially  as 
it  relates  to  international  trade. 

The  Frazier  Memorial  Lecture 
was  established  in  1992  to  com¬ 
memorate  the  life  and  career  of  the 
late  Dr.  William  C.  Frazier,  a 
pioneering  professor  of  food  and 
dairy  microbiology  at  the  Univer- 
sity-Wisconsin.  Earlier  Frazier 
Memorial  lecturers  include  Drs. 
Douglas  Archer,  Richard  Giibert 
and  Mitchell  Cohen.  The  lecture¬ 
ship  is  administered  joindy  by  the 
Departments  of  Food  Science, 
Bacteriology,  and  Food  Microbiol¬ 


ogy  and  Toxicology  at  the  Univer¬ 
sity  of  Wisconsin-Madison. 

FDA  Announces  Food 
Safety  Pilot 

he  Food  and  Drug  Adminis- 
tradon  today  aimoimced  that 
seven  major  food  companies 
have  joined  the  agency  in  a  pilot 
program  to  test  on  a  broad  scale,  a 
system  of  preventive  controls 
designed  to  enhance  food  safety. 

Under  this  approach,  called 
Hazard  Analysis  and  Cridcal  Control 
Points,  or  HACCP,  companies 
analyze  their  manufacturing 
processes  to  determine  the  “cridcal 
control  points”  where  problems  are 
most  likely  to  occur  and  where 
preventive  measures  need  to  be 
focused.  For  example,  controlled 
heating  time  and  temperature  in  the 
cooking  process  ensure  that 
harmful  bacteria  are  destroyed. 

“Building  safety  into  the  food 
manufacturing  process  is  the  idea 
behind  HACCP,”  said  FDA  Commis¬ 
sioner  David  A.  Kessler,  M.D.  “It 
simply  makes  sense  to  design  safety 
into  the  process,  rather  than  rely  on 
inspections  and  sampling  to  identify 
unsafe  products  after  they  have 
been  made.” 

The  companies  that  vtdunteered 
to  take  part  in  the  pilot  program  and 
the  (Hoducts  involved  represent  a 
wide  range  of  foods  and  manufac¬ 
turing  processes.  They  include: 

•  Alto  Dairy,  Wapun,  Wisc.- 
hard  cheese 

•  Campbell  Soup  Company, 
Camden,  r^-refirigerated  salad 
dressing 

•  Campbell-Taggart,  Inc.,  St. 
Louis,  MO-pan  breads 

•  Con  Agra,  Omaha,  NE-flour 

•  Ocean  Spray  Cranberries, 
Lakeville-Middleboro,  MA-pasteur- 
ized  juice 
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•  Pillsbury,  Minneapolis,  MN- 
bakeiy  products 

•  Hans  Kissle  Foods, 
Wilmington,  MA-quiche.  The 
Massachusetts  Department  of 
Health  is  participating  in  the  pilot 
in  cooperation  with  Hans  Kissle 
Foods. 

Food  companies’  participation 
in  this  pilot  will  help  FDA  deter¬ 
mine  whether  HACCP  is  practical 
for  the  food  industry.  Individual 
firms  will  have  the  opportunity  to 
work  with  FDA  to  determine  how 
best  to  apply  HACCP  to  their  part¬ 
icular  plant  of  regulatory  policies 
that  would  minimize  burden  while 
guarding  against  food  safety 
hazards. 

In  Jan.  1994,  FDA  proposed  a 
mandatory  HACCP  system  for  the 
seafood  industry. 

On  Aug.  4, 1994,  FDA  solicited 
public  comments  on  how  HACCP 
systems  might  affect  various  other 
segments  of  the  food  industry,  and 
also  invited  manufacturers  to  vol¬ 
unteer  for  this  pilot.  Additional 
firms  will  be  announced  as  they  are 
chosen. 

FDA  is  one  of  eight  Public 
Health  Service  agencies  in  HHS. 

Cargill  Salt  Receives 
Superior  Ratings  from 
American  Institute  of 
Baking 

nhe  American  Institute  of 
Baking  (AIB)  Food  Safety 
Audit  Program  recendy 
awarded  its  Superior  rating  to  the 
Cargill  Foods— Salt  Products  plant  in 
Hutchinson,  KS,  making  it  the  final 
of  Cargill’s  food-grade  salt  facilides 
to  capture  a  superior  rating  under 
the  AIB’s  Consolidated  Standards 
For  Food  Safety.  With  the  addition 
of  the  Hutchinson  plant,  all  four  of 


Cargill’s  food-grade  salt  facilities 
currently  hold  superior  AIB  ratings. 

‘This  milestone  for  us  in  the 
food  industry  included  exception¬ 
ally  high  scores  for  the  Hutchinson 
plant  and  reflects  Cargill’s  thorough 
commitment  to  its  own  formal 
Hazard  Analysis  Critical  Control 
Points  (HACCP)  Program,”  said  Skip 
Niman,  director  of  quality  adminis¬ 
tration  for  Cargill  Salt. 

A  superior  AIB  rating  demon¬ 
strates  exceptional  performance  in 
all  facets  of  food  safety.  For  custom¬ 
ers  and  consumers,  a  superior 
rating  ensures  consistent  delivery  of 
food-grade  products.  Cargill’s  food- 
grade  salt  facilities  that  currently 
hold  sup>erior  AIB  ratings  are  in 
Hutchinson,  KS;  Newaric,  CA; 
Breaux  Bridge,  LA,  and  Watkins 
Glen,  NY. 

‘AIB  ratings  are  significant 
because  most  food-industry  profes¬ 
sionals  are  familiar  with  the  strin¬ 
gent  evaluation  criteria,  and  when 
they  hear  a  high  score  it  says  to 
them,  ‘there’s  a  company  that’s 
really  progressive  and  is  working  to 
meet  its  customers’  needs,’”  said 
Niman.  ‘It  gives  a  customer  peace 
of  mind  knowing  its  suppliers  are 
rated  highly  by  an  organization  like 
the  AIB,”  he  added. 

The  concern  for  food  safety  has 
become  a  focal  point  for  the  entire 
food-processing  industry.  Accord¬ 
ing  to  Bill  Pursley,  AIB  vice  presi¬ 
dent  for  food  safety,  ‘The  market  is 
concerned  about  providing  quality, 
safe  products  to  its  customers. 
Companies  that  are  being  proactive 
and  taking  the  initiative  to  improve 
food  safety  for  their  products  will 
achieve  greater  results  in  the 
maiiretplace.” 

Cargill's  HACCP  Program 

Caigill  Salt  follows  the  HACCP 
program  to  guide  its  food  safety 
effort,  because  HACCP  was  de¬ 


signed  specifically  for  food  process¬ 
ing.  As  part  of  its  Food  Safety 
Program,  the  AIB  evaluates  HACCP 
programs  and  provides  st^estions 
for  improvement. 

As  an  ingredient  supi^er  to  the 
food-processing  industry,  Cargill 
Salt  wanted  to  improve  production 
control  on  behalf  of  its  custcmiers, 
and  so  developed  a  formal  HACCP 
program  in  1992.  HACCP  identifies 
the  critical  control  points  in  the 
production,  processing,  and 
transportation  phases  of  food 
processing  where  risk  of  contami¬ 
nation  is  most  likely.  This  gives 
food  processors  more  control  over 
their  production  process  and 
products,  and  reduces  risks  to 
customers  and  consumers. 

Cargill’s  HACCP  program 
includes  spohisticated  technolt^ 
to  detect  the  most  minute  source  of 
contaminaticm,  and  is  supported  by 
armual  employee  training  on  the 
systems  and  procedures  that  drive 
its  food  safety  efforts. 

‘Food  safety  has  become  much 
more  precise,”  said  Niman.  ‘We’ve 
seen  a  growth  in  ways  to  control 
contamination,  such  as  stronger 
magnets  and  finer  screens.  There 
also  has  been  a  tightening  of 
requirements.  What  was  acceptable 
20  years  ago,  would  not  be  accept¬ 
able  today,”  he  added. 

Companies  that  operate  a 
HACCP  program  must  develop 
written  procedures  and  technical 
support  to  control,  monitor  and 
prevent  hazards  such  as  bacteria, 
dirt  or  other  foreign  objects,  from 
entering  food  products  at  these 
points.  HACCP  was  originally 
developed  by  Pillsbury,  the  Na¬ 
tional  Aeronautics  Space  Adminis¬ 
tration  (NASA)  and  the  Army  Natick 
research  center  for  the  maimed 
space  program  in  the  1960s. 
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New  Bag-ln-Box  Packaging 
Machines  fraoi  Finland 

Suppliers  of  products  suitable  for 
bag-in-box  packi^ing  can  cut 
costs  by  investing  in  a  new  Finnish 
machine  that  utilizes  rolls  of  recycl¬ 
able  and  inexpensive  packaging 
films,  cutting  production  costs 
dramatically.  These  new  FP-in-box 
machines  have  been  developed  and 
manufactured  by  Elecster  Co.  of 
Toijala  in  Finland,  who  say  capital 
pay-back  times  as  short  as  three 
months,  plus  on-going  savings,  can 
be  achieved. 

Unlike  other  bag-in-box  systems 
which  use  ready-made  bags,  FP-in- 
box  uses  roll  stock  material  to 
form,  fill  and  seal  5-  to  20-litre  bags 
automatically  at  up  to  5000  to  6000 
litres  an  hour.  Already  the  company 
has  won  orders  worldwide  from 
dairies  and  milk-based  product 


suppliers,  as  well  as  soft  drink 
makers,  alcohol  distilleries  and 
sections  of  the  chemical  industry. 

The  new  machines  form  the 
pouches  from  heat-sealable  mono- 
or  multi-layer  films  or  laminates;  the 
film  is  folded  around  the  metering 
tube  before  the  inner  surfaces  are 
fused  together  at  the  edge  by 
vertical  heat  sealing,  thus  forming  a 
vertical  hose  of  film.  The  horizontal 
sealer  forms  the  bottom  seam  of  the 
pouch,  simultaneously  cutting  and 
forming  the  upper  seam  of  the 
previous  pouch. 

The  flow  meter  fills  the  pouch 
and  the  weight  of  product  carries  it 
to  the  pouch  receiver  which 
activates  the  horizontal  sealer.  The 
filled  and  sealed  pouch  is  finally  fed 
into  its  cardboard  box  or  plastic 
crate.  The  whole  process  is  con¬ 
trolled  by  a  programmable  logic 
control  (PLO-  The  operation  panel 
controls  sealing  times,  tempera¬ 
tures  or  metering  quantity,  or 
switches  to  pre-set  programs. 

Three  versions  of  the  FP-in-box 
offer  flow  meter  filling;  powered 
film  unwinding;  date-stamping; 
film-guard;  production  counter; 
PLC;  and  interphase  to  dairy  CIP 
system. 

For  more  than  30  years  Elecster 
Co.  has  been  a  supplier  of  inte¬ 
grated  solutions  to  the  packaging 
industry.  In  addition  to  being  a 
specialist  in  the  field  of  complete 
UHT  plants,  including  tubular-type 
sterilizer  and  aseptic  filling  ma¬ 
chines,  the  company  produces  2-5 
layer  pre-sterilized  films  and 


complete  film  production  lines. 
Glopak  Inc.,  Ontario,  CAN 
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Chr.  Hansen  Introibices 
New  CC  Cultuics 

Chr.  Hansen,  Inc.  of  Milwaukee, 
Wisconsin  introduces  a  new 
line  of  fast-acting  mesophilic 
homofermentative  cultures  for 
cottage  cheese.  Reduced  make 
times  for  cottage  cheese,  when 
using  the  new  CC  Cultures,  are 
averaging  between  thirty  to  sixty 
minutes. 

The  new  CC  Cultures  ate  available 
in  convenient  DVS,  or  diiert  vat  set 
fixm.  Chr.  Hansen  developed  the  CC 
Culture  line  for  dieir  rapid  growth  and 
bacteriofdiage  resistance  properties, 
wliich  allow  for  extended  periods 
cxMitinuous  use.  The  CC  Culture  line 
includes  five  siq)er<oncentrated,  high 
activity  cultures,  all  of  whidi  contain 
sdected  strains  locfococms 
(remcnismdIxuiococcuslactis.Tbc 
CC  Cultures  ate  Kodier  approved, 
excluding  Passover. 

Chr.  Hansen  is  a  leading 
developer  and  producer  of  cultures, 
enzymes,  flavors  and  coloring 
agents  for  the  food,  dairy  and 
agricultural  industries.  Chr.  Hansen, 
established  in  1874,  has  offices  in 
24  locations  worldwide,  including 
U.S.,  Canada,  Mexico,  England, 
Ireland,  France,  Denmaiic  and 
Australia. 

Chr.  Hansen,  Milwaukee,  WI 
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Solar  Bam™  Housing 
Promotes  Animal  Health 

Farmers  are  reporting  improved 
livestock  health  when  they  are 
raised  and  housed  in  Solar  Barns'™ 
Respiratory  problems  seem  to 
decline  and  young  animal  survival 
rates  are  up.  One  Vermont  dairy 
farmer,  using  this  type  of  structure 
to  raise  calves,  remarked,  “Between 
last  Thanksgiving,  when  we  put 
this  bam  up,  and  this  May  we’ve 
raised  90  calves  without  a  single 
loss.  We  would  have  lost  five  to 
eight  if  we  still  raised  them  in 
hutches.”  Others  are  finding  faster 
growth  rates  in  young  animals. 

The  explanation  for  this  greater 
well  being  seems  to  be  in  the  twin 
benefits  of  natural  sunlight  and 
improved  ventilation.  Almost  all 
living  organisms  seem  to  respond  to 
sun  light.  Livestock  animals,  after 
all,  were  not  “designed”  to  live 
indoors.  The  salutary  effect  of  fresh 
air  is  well  documented.  Perhaps 
another  important  factor  is  that 
workers  enjoy  being  in  the  Solar 
Bam'™  and  consequently  spend 
more  time  caring  for  the  animals. 

The  Solar  Bam™  is  a  green- 
house-like  stmcture  with  a  galva¬ 
nized  steel  frame  and  a  translucent 
roof.  This  type  of  roofing  material 
allows  the  sun  to  shine  through, 
creating  a  light,  dry,  airy  atmosphere 
inside.  During  the  warmer  months 
a  shade  cover  is  used  to  keep  the 
Solar  Bam™  cool.  Litde  electrical 
lighting  is  normally  needed. 

Most  Solar  Bams™  are  self- 
ventilating,  requiring  no  fans.  As 
the  sun  shines  through  the  roof,  the 
inside  air  is  heated  and  naturally 
rises  from  the  floor  of  the  building. 
Since  there  is  no  “ceiling”  in  the 
stmcmre,  this  convection  current 
of  warmed  moist  air  has  space  to 
circulate  to  the  end  walls  of  the 
bam  where  open  sptace  allows  air 
exchange.  They  can  be  equipp>ed 
with  roll-up  sides  to  facilitate 
ventilation  during  warmer  months. 


Solar  Bams™  are  available  in 
two  styles  and  many  sizes.  The 
Multi-arch  style  provides  plenty  of 
width  for  dairy  free  stall  bams. 
Solar  Bam™,  Richmond,  VT 
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New  Steam  InlecUen 
Healers  for  3A  AppHcaUons 
from  Hydro-Thermal 
Provide  Sen  Draining, 
Eflicleni  and  Stable 
Operation 

New  direct  steam  injection 
heaters  approved  for  3A 
sanitary  applications  are  now 
available  from  Hydro-Thermal 
Corporation. 

The  new  heaters  provide 
precise  temperature  control  and 
smooth,  stable  operation  where 
heating  of  water  or  liquid  mixtures 
is  needed  in  a  sanitary  environ¬ 
ment.  They  are  designed  for 
processing  and  other  manufactur¬ 
ing  operations  in  food,  pharmaceu¬ 
tical  and  biotechnological  facilities. 

They  are  the  only  direct  steam 
injection  heaters  that  are  self 
draining  from  multiple  orientations; 
this  minimizes  the  chance  of  water 
collection  which  might  facilitate 
bacteria  growth  which  could  add 
contamination  to  the  process.  The 
heaters’  turbulent  mixing  and 
internal  modulation  of  steam 
provide  smooth,  stable  operation 
and  eliminate  plugging  and  fouling 
associated  with  other  types  of 
heating  devices. 

Each  unit  is  sealed  for  external 
wash  down  and  can  be  assembled 
or  disassembled  with  no  special 
tools  within  minutes  for  internal 
cleaning. 

The  heaters’  advantages  include 
quick  heating  with  no  warmup  time 
needed  and  100%  thermal  efficiency 
since  both  latent  and  sensible  heat 
of  the  steam  is  used. 

The  units  easily  fit  into  existing 
process  piping.  Available  in  three 


different  sizes,  one  model  is 
designed  for  a  1*  connection, 
another  for  a  1.5”  connection  and  a 
third  for  a  2.5”  connection. 

The  3A  heaters  can  handle  flow 
rates  up  to  150  gallons  a  minute 
and  steam  flow  rates  up  to  13,000 
Ibs./hr.  with  maximum  temperature 
rise  of  250“F.  The  heaters  provide 
precise  temperature  control  to 
±  1/2°F  (l/4‘’0. 

Hydro-Thermal  provides  a  full 
money-back  guarantee  if  the  heater 
doesn’t  perform  to  the  user’s 
requirements. 

Hydro-Thermal  Corporation 
makes  a  complete  line  of  direct 
steam  injection  heating  products 
for  paper,  chemical,  food  and 
pharmaceutical  processing  as  well 
as  other  applications  where  liquids 
or  slurries  are  heated. 


Hydro-Thermal  Corporatitm, 
Waukesha,  WI 


Aquiotiics 


Non-Chemical  Disinfection 
for  Food  and  Dairy 
Industries 

qukxiics  Inc.  di^^ayed  angle 
lamp,  high  intensity  ultraviolet 
systems  for  disinfection  of  fluids,  air 
and  packaging  at  the  1995  lAMFES 
show  in  Pittsbuigh,  PA.  The  uhra-vk^ 
systems  provide  a  non-chemical,  non- 
teat  exchange  meduxl  for  killing 
bacteria,  yeast,  mt^d  and  viruses 
commonly  found  in  food  processing 
environments. 

Featured  were  newly  designed 
lamps  and  systems  which  provide 
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more  economical  water  disinfec¬ 
tion  with  minimal  maintenance  and 
operating  costs.  Units  are  suitable 
for  carbon  filtered  water,  chilled  or 
heated  water,  incoming  plant 
water,  brines  and  transport  waters. 

Also  at  the  show  was  a  new 
compact  surface  disinfection 
system  ideal  for  packaging  applica¬ 
tions  such  as  yogurt  and  cottage 
cheese  cups  and  papierboard 
containers.  The  air  systems  de¬ 
signed  to  treat  moving  air  flows  in 
duct  work  to  culture  and  filling 
rooms  provide  total  environmental 
control. 

Aquionics,  Erlanger,  KY 
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Dtko 

Delco’s  Versa  4300E 
Pressure  Washer  Cuts  Big 
Clean-Ups  Dewn  to  Size 

Delco’s  versatile  VERSA  4300E 
Industrial  Duty  Hot  High 
Pressure  Washer  cuts  clean-up 
time  down  to  size.  Blast  away  dirt, 
grease,  and  grime  from  farm 
equipment,  truck  and  car  fleets, 
and  a  variety  of  other  surfaces  with 
a  combination  of  hot  water  and 
high  pressure. 

Delco’s  VERSA  4300E  comes 
with  a  772  hp,  230  volt,  three  phase 
motor.  The  dual  v-belt  pulleys 
provide  smooth  piower  transfer  to 
the  ceramic  plunger  pump.  The  all 


wetted  stainless  and  brass  parts 
give  years  of  trouble  free  service. 
Working  pressure  of  the  VERSA 
4300E  is  3,000  psi  at  4.C  gpm. 

Included  with  the  VERSA 
43OOE  are  an  automatic  unloader 
that  protects  the  pump  when  the 
trigger  is  closed  and  a  vacuum 
switch  that  provides  protection 
from  low  water  flow.  The  VERSA 
43OOE  also  has  a  heavy  duty  sched¬ 
ule  80  heating  coil  for  long  life  and  a 
high  limit  temperature  switch  that 
controls  water  temperature. 

Designed  with  the  user  in 
mind,  Delco’s  VERSA  4300E  is 
simple  and  safe  to  operate.  Addi¬ 
tional  features  include  10*  stud 
tread  pneumatic  tires;  adjustable 
chemical  dilution  valve  allowing 
operator  control  of  desired  chemi¬ 
cal  usage  to  type  of  cleaning 
desired;  and  a  40"  wand  with 
insulated  grip. 

Delco,  St.  Louis,  MO 
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Flex-Valve  9500  Series 
Enclosed  IVpe  Pinch 
Valves  with  Elastomer 
Sleeves  that  Meet  FDA 
Requirements 

The  Flex-Valve  9500  Series 

enclosed  type  pinch  valve  from 
Flexible  Valve  Corporation  features 
a  full,  round  elastomeric  sleeve  that 
spans  the  entire  length  of  the  valve 
and  is  available  in  polymers  that 
meet  FDA  requirements.  Durable 
Van  Stone  flanges  are  integral  with 
the  sleeve  body.  Ideal  for  food  and 
pharmaceutical  processing  applica¬ 
tions,  the  9500  Series  valves  are 
used  extensively  for  handling  liq¬ 
uids,  granules  pastes,  and  other 
difflcult  to  control  flows. 

The  Flex-Valve  9500  Series  is  a 
simple  on/off  valve  that  is  easy  to 


assemble  and  cost-effective  to 
oporate.  For  flow  control  or  shut 
off,  the  rubber  sleeve  is  pinched  by 
injecting  air  or  hydraulic  pressure 
directly  between  the  casing  and  the 
rubber  sleeve.  When  the  valve  is  in 
the  open  position,  the  contour  of 
the  rubber  sleeve  assures  unob¬ 
structed  flow  without  dead  sprots  or 
cavities. 

Flexible  Valve  Coiporation, 
Hackensack,  NJ 
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Premium  Quality  Rubber 
Hose  for  Sanitary  Product 
Tl'ansfer 

Sani-Tech  Inc.,  a  Nalge  com¬ 
pany,  is  now  manufacturing 
Grey,  FDA  rubber  hose  for  sanitary 
product  transfer  applications.  This 
hose  is  a  premium  quality  hose 
designed  for  suction  and/or  dis¬ 
charge,  can  handle  a  wide  variety  of 
products  and  will  not  impart  taste 
or  odor  to  the  media  being  trans¬ 
ported. 

Manufactured  with  a  white 
FDA  grade  EPDM  synthetic  rubber 
contact  surface,  reinforced  by  two 
polyester  spirals  and  dual  helix  316 
SS  wire,  then  covered  with  Grey 
EPDM  rubber  (crush  resistant 
version  also  available).  The  Grey 
FDA  hose  can  accommodate  any 
style  fitting  for  your  connective 
requirements.  Sani-Tech’s  Grey  FDA 
hose  is  the  ideal  choice  for  food, 
beverage,  dairy,  cosmetic,  CIP 
pharmaceutical  and  chemical 
transfer  applications. 

Sizes  are  available  1/2*  through 
6*  in  diameter  and  can  handle 
temporatures  ranging  from  -40  to 
+300*  F.  Sani-Tech’s  GFDA  hose 
conforms  to  FDA,  USDA,  3A  and  the 
construction  criteria  of  the  Grade  A 
p>asteurized  milk  ordinance. 
Sani-Tech  Inc.,  Lafayette,  bQ 
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4  Raven  Varieties  to 
Meet  Your  Needs 


I .  Combined  spore  strips: 
for  testing  steam  &  dry 
sterilization  methods. 


Choose 


2.  Bacillus 
stearothermophilus: 
steam. 


•  3  models  -  Drum  Msgor* 
and  2"  &  3"  Troll  Ball* 
•  Rotating  action  cleans 
smaller  tanks  up  to 
20'  in  diameter 
•  Choice  of  4  high- 
impact,  cleaning  patterns 
>  Stainless  steel  construc¬ 
tion  for  portable  and 
^  CIP  installation 

Made  in 
the  U.S.A. 


Ask  about  our 
STERILIZATION 
MONITORING 
SERVICE 


3.  Bacillus  subtilis: 
dry  heat  &  ethylene 
oxide. 

4.  Pumilus:  gamma 
radiation. 

BIOLOGICAL  INDICATORS 
the  Key  to 

Sucessful  Sterilization  Monitoring 
DAIRY  FOOD  ENVIRONMENTAL 


For  a  FREEMH 
brochure  of  Sellers* 
Cleaning  Systems 
Products,  call 

TODAY! 


RAVEN 


Biological  Laboratories,  Inc 

P.O.  Box  6408,  Omaha,  NE  68106 

1-800-728-5702 


For  the  first  time  since  1979 
the  lAMFES  booklet,  Procedures 
to  Investigate  Waterborne  Illness, 
has  been  revised  and  will  be 
available  to  you  late  this 
summer. 

Keep  watching  for  updates  in 
future  issues  of  Dairy,  Food  and 
Environmental  Sanitationi 
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BusinessExchange 


Services/Products 


COMPLETE 

LABORATORY 

SERVICES 

Ingman  Labs,  Inc. 
2945  -  34th  Avenue  South 
Minneapolis,  MN  55405 
612-724-0121 


Reader  Service  No.  31 S 


FI'S  ^e^cesjne. 


ioctwIologIcaUi  CtMfnIcQl  I  Ming 

Component  Samples  for  Infrared  Equipment 
ESCC  Control  Samples 

Chemical  &  Bacteriological  Testing  of  Milk  &  Milk  Products 

Moundsview  Business  Park  5205  Quincy  Street  St.  Paul,  MN  55112*1400 


(612)785*0484 


FAX  (612)  785*0584 


Reader  Service  No.  356 


THIS  IS  YOUR 
GOOD  MILKING 


...  and  we  back  this 
claim  with  a  money  back 
offer  unlike  any  in  the 
industry! 

fP  soft  design 


INI 

FLATIONS 

1 

1  ECl  will  eliminate  the 

■  problems  you  may  be 

■  having  with 

■  •  FALLING  OFF 

1  •  LEAKING  AIR 

■  •  DETERIORATION 

■  •  INKING  OFF 

Ji  Start  using  ECl  scientifi¬ 
cally  tested  inflations  now 
for  faster,  cleaner  milking. 

EC 

‘Industries,  inc. 

1  1  VERNON  N  Y  13476 

ENVIRONMENTAL  SYSTEMS  SERVICE,  LTD.  * 


*Testmg  for  Listeria  and  other  Pathogens 

*Drug  Residue  Analysis  by  H.P.L.C.  and  GC/MS 

*Dairy,  Poultry  and  Food  Product  Testing 

•Water  and  Wastewater  Analysis 

•Vitamin  Analysis  of  Dairy  Products  and  Concentrates. 

218  N.  Main  Street  Culpeper,  VA  22701 

703-825-^660  800-541-2116 


Reader  Service  No.  349 


Employment  Opportunities 


SANITARIAN/MICROBIOLOGIST 

With  a  6.S.  Degree  and  20  years  experience  in  Quality  Assurance  and  Inspection 
seeks  position  as  a  Quality  Assurance/Fleld  Specialist 

Qualifications  Include: 

•  Registered  Sanitarian  NYS  •  USDA,  FDA,  GMP  Regulations 

•  Vendor  and  Sanitation  Audits  •  Some  HACCP  Enforcement  &  Implementation 

•  Laboratory  Equipment  Experience  •  Electron  Microscopy  Experience 

•  Pathogen  Isolation  Identification 

Prefer  Northeast  Area 
(But  Would  be  Willing  to  Relocate) 

Please  contact 
Howard  Malberg 
914*794*8264 


Roadar  Sarvic*  No.  131 
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BusinessExchange 


Services/Products 


_ Model  III  ssx 

*U5  Pat.  No.  080,166 


Reader  Service  No.  1 24 


The  CDT™  Test  Device* 

For  testing  all  differential 
controls  on  H.T.S.T.  pasteurizers 
Model  III  ss  X  now  shipping! 
New  adapters**  connect  directly  to 
HTST’s  sanitary  pressure  sensors 

^^The  Crombie  Company 
^521  Cowles  Ave.,  Joliet,  IL  60435-6043 
^  815-726-1683  (Voice  &  FAX) 

** Adapters  may  be  ordered  separately  -  fit  all  previous  models. 


•  GMP  &  GSP  booklets,  slides  and 
video  tapes  in  English  &  Spanish 

L  J.  BIANCO  &  ASSOCIATES 

(Associated  with  L.J.8  Inc.) 

FOOD  PRODUCT  QUALITY  CONTROL  AND 
ASSURANCE  CONSULTANTS 
850  Huckleberry  Lane 
Northbrook.  IL  60062 
708-272-4944  /  FAX  708-272-1202 
Over  40  years  Food  Operation  Experience 


Roodor  Sorvica  No.  1 14 


WhereToFindIt 


Authorized 

Assemblies 


Totally  Sanitary  .  .  .  Our  new  ReSeal  ” 

Hose  Systems  offer  sanitary  advantages  and  full 
^  regulatory  compliance.  Available  with  permanent 
or  reusable  ends.  For  more  information  call 
800/826-8302.  ^ 


gNetson-Jameson,  Inc. 

2400  E.  5th  St..  RO.  Box  647 
Marshfield.  Wl  54449 


When  You  Need  to  Test  fon 

Antibiotic  and  Pesticide  Residues 
Bacteria  in  Raw  and  Pasteurized  Milk 
Shelf  Life  Prediction 
Sanitation  Monitoring 

Nothing  Works  Like  a  Charm. 

ChARivi  Sciences  Inc. 

36  FRANKLIN  STREET.  MALDEN,  MA  02148-4120  TEL:  (617)  322-1523  FAX:  (617)  322-3141 


"DRY' STEAM  FOR 
SANITIZING  AND  FOOD 
PROCESSING 

JL  ASME 


ELECTRO-STEAM  GENERATOR  CORP. 

1000  Bernard  St.  •  Alexandria,  VA  22314 
800-634-8177  703-549-0654  FAX  703-836-2581 


DEhNOX^ 

SANITARY  VALVES 

CHECK.  BUTTERFLY.  BALL,  DIAPHRAGM. 
COMPRESSION  &  TANK  VALVES 

DEFONTAINE,  INC. 

16720  West  Victor  Road 
New  Berlin,  Wl  53151 

TEL:  41 4-797-5730  FAX:  41 4-797-5735 
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Holders  of  3-A  Symbol  Council 
Authorization  on  February  1995 

Questions  or  statements  concerning  any  of  the  holder's  authorizations  listed  below,  or  the  equipment  fabricated,  should  be 
addressed  to:  Administrative  Officer,  3-A  Symbol  Council,  3020  Bluff  Rd.,  Columbia,  SC  29209; 

Phone  (803)  783-9258;  Fox  (803)  783-9265. 


01-07  Storage  Tanks  for  Milk  and  Milk  Products 

2  APV  Crepaco,  Inc.  (5/1/56) 

100  South  CP  Avc. 

Lake  Mills,  Wisconsin  53551 
28  Cheny-Buirell  Corporation  (10/3/56) 

(A  United  Dominion  Company) 

575  E.  MiU  St. 

Uttle  Falls.  New  York  13365 
117  DCI,  Inc.  (10/28/59) 

P.O.  Box  1227,  600  No.  54th  Avc. 

St.  Qoud,  Miimesota  56301 

76  Damrow  Company  (10/31/57) 

(A  Div.  of  DEC  Int’l.,  Inc.) 

196  Western  Avc.,  P.O.  Box  750 
Fond  du  Lac,  Wisconsin  54935-0750 
127  PaulMueUerCo.  (6/29/60) 

P.O.  Box  828 

Springfield,  Missouri  65801 

440  Scherping  Systems  (3/1/85) 

801  Kingsley  St. 

Winsted,  Miimesota  55395 

571  Viatec  Process/Storage  Systems  (8/21/89) 

500  Reed  St. 

Belding,  Michigan,  48809 

31  Walker  Stainless  Equipment  Co.,  Inc.  (10/4/56) 
Elroy,  Wisconsin  53929 

02-08  Pumps  for  Milk  and  Milk  Products 

63R  APV  Crepaco,  Inc.  (4/29/57) 

100  SouA  CP  Ave. 

Lake  Mills,  Wisconsin  53551 
830  APV  Fluid  Handling  (5/5/95) 

1(X)  South  CP  Avenue 
Lake  Mills,  Wisconsin  53551 
636  Abel  Pumps  Corporation  (7/10/91) 

79  North  Industrial  Park 
511  North  Avenue 

Scwickley,  Pennsylvania  15143-2339 
(Mfr  Abel  Pumps,  Buchen,  Germany) 

793  Ampco  Pumps  Co.  (9/14/94) 

4000  W.  Burnham  St. 

Milwaukee,  Wisconsin  53215 
214R  Ben  H.  Anderson  Manufacturers  (5/20/70) 

Box  A 

Morrisonville,  Wisconsin  53571 


212R  Babson  Brothers  Company 
Dairy  Systems  Division 
1400  West  Gale 
Galesville,  Wisconsin  54630 
205R  Boumatic 

1919  S.  Stoughton  Rd., 

P.O.  Box  8050 
Madison,  Wisconsin  53716 
739  CSF  Inox  S.P.A. 

Strada  per  Bibbiano 
7  -  Montecchk)  E.  (RE) 

Italy 

(U.S.  Rep:  Sanchelima  Inti. 

1781-83  N.W.  93rd  Avenue 
Miami,  Florida  33172) 

709  Conexiones  Inoxidables 
de  Puebla  S.A.  de  C.V. 

Vicente  Guerrero  No.  211 

Xicotepec  de  Juarez 

Edo,  Puebla,  Mexico 

(U.S.  Rep:  Ben  Dolphin  Consulting, 

4735  Lansing  Drive 

North  Olmsted,  Ohio  44070) 

820  Drum  Industries,  Inc. 

2501  Constant  Comment  Place 
LouisviUe,  Kentucky  40299 
(Mfjg.  by.  Alfa  Laval  Pumps,  LTD 
Easboume  East  Sussex 
England  BN  23  6PQ) 

462  Enprotech  Cotp. 

335  Madison  Avenue 
New  York,  New  Yoric  10017 
671  Flowtech,  Inc. 

1900  Lake  Paric  Drive 
Smyrna,  Georgia  30080 
466  Fluid  Metering,  Inc. 

29  Orchard  St. 

Oyster  Bay,  New  York  11771 
828  Flux  Pumps  Corp. 

4430  Commerce  Circle 
Atlanta,  Georgia  30336 
(Mfg.  by  Flux  Geraete  GmbH 
Talweg  12 
D75433  Maulbronn 
Germany) 


(2/20/70) 

(5/22/69) 

(6/25/93) 

(1/18/93) 


(3/17/95) 

(12/5/85) 

(4/1/92) 

(1/10/86) 

(4/13/95) 


L 
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306  Fiistam  Pumps,  Inc.  (5/2/78) 

2410  Parview  Road 
Middleton,  Wisconsin  53562 
65R  G  &  H  Products  Corp.  (5/22/57) 

7600-57th  Avenue 
P.O.Box  1199 
Kenosha,  Wisconsin  53141 

325  Johnson  Pumps  (U.K.)  Ltd.  (8/16/90) 

Highfield  Industrial  Estate 
Edison  Road,  Eastbourne 
East  Sussex,  England  BN23  6PT 
(U.S.  Rep:  Johnson  Pump  of  America,  Inc. 

4825  Scott  Street,  Suite  306 
SchiUer  Park,  Illinois  60176) 

145R  nr  Jabsco  Products  (1 1/20/63) 

1485  Dale  Way 
Costa  Mesa,  Cidifomia  92626 
(M^.  by  nr  Jabsco,  England) 

502  Inoxpa,  s.a.  (9/16/92) 

C/.  Telcrs,  54 
17820  Banyoles 
Gerona,  Spain 

314  Len  E.  Ivarson,  Inc.  (12/22/78) 

3100  W.  Green  Tree  Rd. 

Milwaukee,  Wisconsin  53209 

603  Johnson  Pumps  (U.K.)  Ltd.  (8/16/90) 

Highfield  Industrial  Estate 

Edison  Road,  Eastbourne 
East  Sussex,  England  BN23  6PT 
(U.  S.  Rep:  Johnson  Pump  of  America 
4825  Scott  St. 

Schiller  Park,  Illinois  60176) 

604  Johnson  Pumps  (U.K.),  Ltd.  (8/16/90) 

Highfield  Industrial  Estate 

Edison  Road,  Eastbourne 
East  Sussex,  England  BN23  6PT 
(Not  Available  in  the  U.S  A.) 

792  KSB.  Inc.  (9/14/94) 

4415  Saiellen  Road 
Richmond,  VA  23231 
(M^.  by.  KSB  AK  Tiengesellschaft 
Frankenthal,  Germany 

673  Alfii  Laval  Pumps,  Inc.  (4/16/92) 

9201  Wilmot  Road 
Kenosha,  Wisconsin  53141-1426 
654  Mono  Pumps  Ltd.,  Dresser  Pump  Div.  (10/22/91) 
Martin  Street 
Audenshaw,  Manchester 
England  M34  5DQ 

(U.S.  Rep:  MonoFlo,  Dresser  Pump  Division 
Dresser  Industries 
821  Live  Oak  Drive 
Chesapeake,  Virginia  23320-2601) 

4(X)  Netzsch  Incorporated  (8/15/83) 

119  Pickering  Way 
Exton,  Pennsylvania  19341-1393 
810  O.M.A.C.  SRLPompe  (1/2/95) 

Via  G.  Bernini  4, 1-42043 
Rubiera  (RE)  Italy 

(U.S.  Rep.:  Sanchelima  International  Inc. 

1783  N.W.  93rd  Avenue 
Miami,  Florida  33172 

827  PACKO  Diksmuide  NV  (4/14/95) 

Cardijnlaan  10 
B8600  Diksmuide,  Belgium 
(Not  Available  in  the  USA) 


684  PCM.POMPES  (7/9/92) 

17  Rue  Ernest  Laval 
B.  P.  35  -  92173  Vanves  Cedex,  France 
(U.S.  Rep:  Alfii  Laval  Pumps,  Inc. 

9201  Wilmot  Road 

Kenosha,  Wisconsin  53141-1426) 

701  Pierre  Guerin  SA  (10/27/92) 

BP.  12-79210 
Mauze-Sur-Le-Mignon 
France 

(U.S.  Rep:  Alfii  Technical  Group,  Inc. 

601  Thompson  Road  N. 

Syracuse,  New  York) 

241  Puriti,  SA.  de  C.V.  (9/12/72) 

Alfredo  Nobel  39 
Industrial  Puente  de  Vigas 
Tlalnepantla,  Mexico 
(U.S.  Rep:  Top  line  Corporation) 

148R  Moyno  Industrial  Produ^  (4/22/64) 

A  Division  of  Robbins  &  Myers,  Inc. 

1895  W.  Jefferson  St. 

Springfield,  Ohio  45501-0960 
364  Roper  Pump  Company  (7/28/82) 

P.O.  Box  269 

Commerce,  Georgia  30529 

595  Seepex,  Inc.  (3/16/90) 

(Formerly  Pumpen-und  Maschinenbau) 

1834  Valley  Street 
Dayton,  Ohio  45405 

568  Sh^ey  Pump  &  Equipment,  Inc.  (5/15/89) 

2525  S.  aearbrook  Dr. 

Arlington  Heists,  Illinois  60005 
(M^.  by  Allweilcr,  West  Germany) 

678  Shanley  Pump  &  Equipment,  Inc.  (5/11/9^ 

2525  S.  aearbrook  Dr. 

Arlington  Heights,  Illinois  60005 
(Mfjg.  by  AUweiler,  West  Germany) 

507  Sine  Pump  (7/21/87) 

c/o  Sundstrand  Fluid  Handling 
14845  West  64th  St. 

Arvada,  Colorado,  80004 

567  Stainless  Products,  Inc.  (4/4/89) 

l649-72ndAvc. 

P.O.  Box  169 
Somers,  Wisconsin  53171 

72R  LC.  Thomsen  Inc.  (9/14/57) 

1303-i3rd  St. 

Kenosha,  Wisconsin  53140 

26R  TriOovef,  Inc.  (9/29/56) 

9201  Wilmot  Road 
Kenosha,  Wisconsin  53141 

609  TuthillCorp.  (12/12/90) 

Tuthill  Pump  Division 
12500  S.  Pulaski  Road 
Alsip,  Illinois  60658 

52R  Viking  Pump,  Inc.  (12/31/56) 

A  Unit  of  IDEXX  Corporation 
406  State  St.,  P.O.  Box  8 
Cedar  Falls,  Iowa  50613 
(Manufactured  by.  Johnson  Pump 
Highfield  Ind.  Estate,  Edison  Road 
Eastbourne,  E.  Sussex 
UK  BN  23  6PT) 

29R  Waukesha  Fluid  Handling  (10/3/76) 

(Formerly  Cherry-Burrell 
Fluid  Handling  Divi^n) 

611  Sugar  Creek  Road 
Delavan,  \^sconsin  53115 
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04-03  Homogenizers  and  High  Pressure  Pumps 
of  the  Plunger  Type 

37  APV  Crepaco,  INC.  (10/19/56) 

100  South  CP  Ave. 

Lake  Mills,  Wisconsin  53551 
75  APV  Gaulin,  Inc.  (6/26/57) 

500  Research  Dr. 

Wilmington,  Massachusetts  01887 
309  APV  Homogenizer,  Div.,  Rannie  Prod.  (7/19/78) 
(Formerly  APV  Rannie,  Inc.) 

445  Etna  Street,  Suite  57 
St.  Paul,  Minnesota  55106 

722  APV  Rannie  AS  (3/23/93) 

Roholmsvej  8,  DK-2620 
Albertslund,  Denmark 
(U.S.  Rep:  APV  Crepco,  Inc. 

100  South  CP  Avenue 
lake  Mills,  Wisconsin  53551) 

390  American  Lewa,  Inc.  (6/9/83) 

132  Hopping  Brook  Road 
Holliston,  Massachusetts  01760 
(MIg.  by  Lewa,  Germany) 

247  Bran  &  Luebbe,  Inc.  (4/14/73) 

1025  Busch  Parkway 
BuIIalo  Grove,  Illinois  60015 
486  Fowler  Products  Company  (11/18/86) 

150  Collins  Industrial  Blvd. 

P.O.  Box  80268 
Athens,  Geoi:gia  306084)268 
657  Microfluidics  Corp.  (11/4/91) 

P.O.  Box  9101 
30  Ossipee  Road 

Newton,  Massachusetts  02164*9101 
558  Niro  Soavi  S.p.A.  (1/3/89) 

43100  Parma  Otaly) 

VIA  M.  Da  Elba  Edoari,  29/A 
Distributed  in  the  U.S.  by 
Niro  Hudson,  Inc. 

1600  Country  Road  F 
Hudson,  Wisconsin  54016 

770  Tetra  Pak  Processing  Systems  (6/13/94) 

8400  Lakeview  Parkway,  Ste.  500 
Pleasant  Prairie,  Wisconsin  53158 
(Manufactured  by:  Tetra  Pak-Suinless  Equipment  AB 
Lund,  Sweden) 

714  Union  Homogenizer  (2/25/93) 

4600  W.  Dickman  Road 
Battle  Creek,  Michigan  49015 
87  Waukesha  Fluid  Handling  (12/29/57) 

(Formerly  Cherry-Burrcll 
Fluid  Handling  Division) 

6l  1  Sugar  Creek  Road 
Delavan,  Wisconsin  53115 

05-1 4  Stainless  Steel  Automotive  Milk  Transportation 
Tanks  for  Bulk  Delivery  and/or  Farm  Pick-up  Service 

379  Bar-Bel  Fabricating  Co.,  Inc.  (3/15/83) 

N.  3760  Hwy.  12  &  16 
Mauston,  Wisconsin  53948 

756  Beall  Trailers  of  California  (2/21/94) 

9801  Mofbt  Blvd. 

Manteca,  California  95336 

70R  Brenner  Tank,  Inc.  (8/5/57) 

450  Arlington  Ave.,  P.O.  Box  670 
Fond  du  Lac,  Wisconsin  54936 


40  Hills  Stainless  Steel  &  Equipment 

Co.,  Inc.  (10/20/56) 

505  W.  Koehn  Street 
Luveme,  Minnesota  56156 

201  Paul  Krohnert  Mfg.  Ltd.  (4/1/68) 

811  Steeles  Ave.,  P.O.  Box  126 
Milton,  Ontario,  Canada  L9T  2Y3 
(Not  available  in  U.S.A.) 

513  Nova  Fabricating,  Inc.  (8/24/87) 

404  City  Rd. 

P.O.  Box  231 

Avon,  Minnesota  56310 

85  Polar  Tank  Trailer,  Inc.  (12/20/57) 

Holdingford,  Minnesota  56340 
653  Trcmcar  (10/10/91) 

1,  Tougas  Street 

Iberville,  Quebec,  Canada  J2X  2P7 
(U.  S.  Rep:  Bay  State  Tr.  &  Tr. 

527  Winthrop 

Rehobeth,  Massachusetts  02769) 

25  Walker  Stainless  Equip.  Co.,  Inc.  (9/28/68) 

625  State  Street 
New  Lisbon,  Wisconsin  53950 
623  Walker  Stoinless  Eq.  Co.,  Inc.  (3/28/91) 

560  E.  Burleigh  Blvd. 

P.O.  Box  358 
Tavares,  Florida  32778 

437  West-Mark  (11/30/84) 

2704  Railroad  Ave.,  P.O.  Box  418 
Ceres,  California  95307 

09-09  Instrument  Fittings  and  Connections  Used  on  Milk 
and  Milk  Products  Equipment 

32  ABB  Kent-Taylor,  Inc.  (10/4/56) 

(Formeriy  Taylor  Instruments) 

P.O.  Box  20550 

Rochester,  New  York  14602-0550 
428  ARI  Industries,  Inc.  (9/12/84) 

381  ARI  Court 
Addison,  Illinois  60101 

747  Alloy  Engineering  Cto.,  Inc.  (1/1 1/94) 

304  Seaview  Avenue 
Bridgeport,  Coimecticut  06607 
321  Anderson  Instrument  Co.,  Inc.  (6/14/79) 

156  Auriesville  Road 
FultonvUle,  New  York  12072 
586  Diversey  Equipment  Tech.  (12/14/89) 

151  Harvey  West  Blvd. 

Santa  Cruz,  California  95060 
315  Bums  Engineering,  Inc.  (2/5/79) 

10201  Bren  Rd.,  East 
Minnetonka,  Minnesota  55343 
763  EG  &  G  Berthold  Laboritorium  Prof.  (4/21/94) 

Berthold  GmbH  &  Co.  KGCalmbacher  Str.  22 
D-7547  Bad  Wildbad  1,  Germany 
(U.S.  Representative:BerthoId  Systems,  Inc. 

101  Corporation  Drive 

Aliquippa,  Pennsylvania  15001-4863) 

206  The  Foxboro  Company  (8/1 1/69) 

33  Commercial  Street 
Foxboro,  Massachusetts  02035 
592  Claud  S.  Gordon  Co.  (2/27/90) 

5710  Kenosha  St. 

P.O.  Box  500 
Richmond,  Illinois  60071 
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(2/25/91) 


(11/27/84) 


620  Larad  Equipment 

26  Pearl  Street 

Bellingham,  Massachusetts  02019 
794  Leeds  and  Northrup  Co.  (9/14/94) 

351  Sumncytown  Pike 
P.  O.  Box  2000 

North  Wales,  Pennsylvania  19454 
588  Minco  Products,  Inc.  (12/20/89) 

7300  Commerce  Lane 
Minneapolis,  Minnesota  55432 
487  Pyromation,  Incorporated  (12/16/86) 

5211  Industrial  Road 
Fort  Wayne,  Indiana  46825 

367  RDF  Corporation  (10/2/82) 

23  Elm  Ave. 

Hudson,  New  Hampshire  03051 
495  Rosemount  Analytical  Division  (2/13/87) 

2400  Barranca  Pkwy. 

Irvine,  California  92714 

826  Rosemount,  Inc.  (4/6/95) 

12001  Technology  Drive 
Eden  Prairie,  Minnesota  55344 
732  SensoiTec,  Inc.  (5/18/93) 

16335-7  Lima  Road 
Huntertown,  Indiana  46748 
420  Stork  Food  Machinery,  Inc.  (4/17/84) 

P.O.  Box  1258/Airport  Paricway 
Gainesville,  Georgia  30503 

32  ABB  Kent-Taylor  (10/4/56) 

1175  John  Street 
P.  O.  Box  20550 

Rochester,  New  York  14602-0550 
690  Texas  Thermowell,  Inc.  (8/25/92) 

P.O.  Box  1535 
Hwy.  96  North 
Silsbee,  Texas  77656 

444  Tuchenhagen  North  America  (6/17/85) 

8949  Deerbrook  Trail 
Milwaukee,  Wisconsin  53223 
612  Viatran  Corp  &  Haenni  Druckmittler  (12/13/90) 

300  Industrial  Drive 
Grand  Island,  New  York  14072 
779  Wahl  Inst.,  Inc.  (8/10/94) 

5750  Hannum  Ave. 

Culver  City,  California  90231 
522  Weed  Instrument  Company,  Inc.  (12/28/87) 

707  Jeffrey  Way 
Round  Rock,  Texas  78664 

1 0-03  Milk  and  Milk  Products  Filters  Using  Disposable 
Filter  Medio,  os  Amended 

371  AUoy  Prxxlucts  Corp.  (12/10/82) 

1045  Perkins  Ave.,  P.O.  Box  529 
Waukesha,  Wisconsin  53187 
593  Filtration  Systems  (3/2/90) 

Div.  of  Mechanical  Mfg.  Corp. 

10304  N.W.  50th  St. 

Sunrise,  Florida  33351 

704  Pall  Trinity  Micro  Corp.  (1 1/6/92) 

3643  State  Route  281 
Cortland,  New  York  13045-0930 
720  R-P  Products  (3/19/93) 

Box  388,  407  Jefferson  Street 
Three  Rivers,  Michigan  49093 


435  Sermia  International 
740-212  Boul.  Industrial 
BlainviUe,  Quebec 
Canada  J7C  3V4 
(U.S.  Rep:  United  Dairy 
Machinery  Corp. 

301  Meyer  Road 
Bufi^o,  New  York  14224) 

296  L  C.  Thomsen,  Inc.  (8/25/77) 

1303  43rd  St. 

Kenosha,  Wisconsin  53140 

35  TrK3over,  Inc.  (10/15/56) 

9201  Wilmot  Road 
Kenosha,  Wisconsin  53141 

1 1-05  Plate-type  Heat  Exchangers  for 
Milk  and  Milk  Products 

365  APV  Baker  AS  (9/8/82) 

Platinvej,  8 
P.O.  Box  329 
DK-6000  Kolding 
Detunark 

(Not  available  in  U.S  A.) 

20  APV  Crepaco,  Inc.  (9/4/56) 

395  Fillmore  Ave. 

Tonawonda,  New  York  14150 
120  Al£i-Laval,  Agri,  Inc.  (12/3/59) 

1 1 100  No.  Congress  Ave. 

Kansas  City,  Missouri  64153 
17  Tetra  Pak  Processing  (7/28/82) 

8400  Lake  View  Parkway 
Pleasant  Prairie,  Wisconsin  53158 
718  Babson  Bros.  Co.  (3/8/93) 

Dairy  Systems  Div. 

1400  West  Gale  Avenue 
Galesville,  Wisconsin  54630 
30  Cherry-Burrell  Corp.  (10/2/56) 

Process  Equipment  Division 
P.O.  Box  35600 

Louisville,  Kentucky  40232-5600 

14  Chester-Jensen  Co.,  Inc.  (8/15/56) 

5th  &  Tilghman  Sts.,  P.O.  Box  908 

Chester,  Pennsylvania  19016 
791  The  Cobum  Co.,  Inc.  (9/14/94) 

834  E.  Milwaukee  St.,  Box  147 
Whitewater,  Wisconsin  53190 
(Mfg.  by.  Elmega  S./L 
Apartado  De  Cerros,  1 
Camino  Vrejo  De  Mourelle,  S/N 
15840  (Santa  Comba)  La  Coruna 
Spain 

468  Niro,  Inc.  Evaporator  Division  (2/2/86) 

9165  Rumsey  Road 
Columbia,  Maryland  21045-1991 
622  nr  Standard  (2/25/91) 

175  Standard  Parkway 
Cheektowaga,  New  York  14227 
P.O.  Box  1102 

Buffalo,  New  York  14240-1102 

15  Kusel  Equipment  Co.  (8/15/56) 

820  West  St.,  P.O.  Box  87 

Watertown,  Wisconsin  53094 
360  Laffranchi  Wholesale  Co.  (7/12/82) 

P.O.  Box  1273 
Femdale,  California  95536 
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414  PaulMueUerCo.  (12/13/83) 

P.O.Box  828 

Springfield,  Missouri  65801 

491  On-Line  Instrumention  (1/12/94) 

P.O.  Box  541 
Route  376 
Hopewell  Junction 

279  The  Schlueter  Company  (8/30/76) 

3410  BcU  Street.  P.O.  Box  548 
Janesville,  Wisconsin  53547-0548 
(M^.  by  Samuel  Parker,  New  Zealand) 

650  Schmidt-Btetten,  Inc.  (10/3/91) 

20475  Woodingham  Drive 
Detroit,  Michigan  48221 

670  Skellerup  Engineering,  Ltd.  (4/1/92) 

2  Robert  Street 
P.O.Box  11-020 
EUerslie,  Auckland  5 
New  Zealand 
(U.S.  Rep:  Masport,  Inc. 

6140  McCormick  Drive 
Lincoln,  Nebraska  68507) 

658  Thermaline  (11/15/91) 

180-37th  Street 
Auburn,  Washington  98001 
610  Universal  Dairy  Equipment  (12/13/90) 

Auckland,  New  Zealand 
1 1 100  N.  Congress  Avenue 
Kansas  City,  Missouri  64153 
(Mgr.  Skellerup  Engineering, 

EUersie,  Aucklimd  5, 

New  Zealand) 

1 2-05  Tubular  Heat  Exchangers  for  Milk 
and  Milk  Products 

438  APVCrepaco,  Inc.  (12/10/84) 

395  Fillmore  Avenue 
Tonawanda,  New  York  14150 
248  Allegheny  Bradford  Corp.  (4/16/73) 

P.O.  Box  200,  Route  219  South 
Bradford,  Pennsylvania  16701 
243  Babson  Brothers  Company  (10/31/72) 

Dairy  Systems  Division 
140  West  Gale 
Galesville,  Wisconsin  54630 
734  Tlic  Diversified-Berdell  Group,  Inc.  (5/19/93) 

1710  Flushing  Ave. 

Ridgewood,  New  York  1 1 385 
605  Cherry-BurreU  (8/30/90) 

Process  Equipment  Division 
P.O.  Box  35600 

Louisville,  Kentucky  40232-5600 
103  Chester-Jensen  Co.,  Inc.  (6/6/58) 

5th  &  Tilghman  Sts.,  P.O.  Box  908 
Chester,  Pennsylvania  19016 
824  DASI  Industries,  Inc.  (3/17/95) 

1414 -5th  Ave.  SE 
Decatur,  Alabama  35601 
(M^.  by.  Sacome  Incapsa 
30001  Murcia 
Spain) 

613  Eftex  Corp.  (12/27/90) 

11  Kitty  Hawk  Drive 
Pittsford,  New  York  14534-1620 


712  Enerquip,  Inc.  (2/24/93) 

6l  1  North  Road 
P.O.  Box  368 
Medford,  Wisconsin  54451 

298  Feldmeier  Equipment,  Inc.  (1/28/85) 

6800  Town  Line  Road 
P.O.  Box  474 

Syracuse,  New  York  1321 1 

307  G  &  H  Products  Corp.  (5/2/78) 

7600-57th  Avenue 
P.O.  Box  1199 
Kenosha,  Wisconsin  53141 

217  Girton  Manufiicturing  Co.  (1/31/71) 

Millville,  Pennsylvania  17846 
616  nr  Standard 

175  Standard  Pkwy 
P.O.Box  1102 

Buffalo,  New  Yorit  14240-1102 
711  Kusel  Equipment  Co.  (2/24/93) 

820  West  Street 
Watertown,  Wisconsin  53094 
238  PaulMueUerCo  (6/28/72) 

P.O.  Box  828 

Springfield,  Missouri  65801 

96  C.  E.  Rogers  Co.  (3/31/64) 

So.  Hwy  #65,  P.O.  Box  118 
Mora,  Miiuiesota  55051 

532  Scherping  Systems  (6/8/88) 

801  Kingsley  St. 

Winsted,  Minnesota  55395 

392  Stork  Food  Machinery,  Inc.  (6/9/83) 

(M^.  by  Stork,  Netherlands) 

P.O.  Box  1258/Airport  Parkway 
Gainesville,  Georgia  30503 

614  Tetra  Pak  Processing  Systems  (12/27/90) 

P.O.  Box  179 

8400  Lake  View  Parkway,  Suite  500 
Pleasant  Prairie,  Wisconsin  53158 
(M^.  by  Tetra  Pak  Stainless  Equipment  AB, 

P.O.  Box  64 

Bruggaregatan  23,  S-221  00 
Lund,  Sweden) 

591  Thermotech/Div.  of  Fristam  Pumps,  Inc.  (2/8/90) 

2410  Parview  Rd. 

Middleton,  Wisconsin  53562 
632  Yula  Corporation  (6/4/91) 

330  Bryant  Avenue 
Bronx,  New  York  10474 

134)9  Farm  Milk  Cooling  and  Holding  Tanks 

802  Agroequepos  Heker,  S  A.  (1 1/10/94) 

DeCV. 

Ind.  Torreon,  Coah,  MEXICO 
(U.S.  Rep:  James  Read 
M.  E.  Stainless 
601  High  Plain  Dr. 

Bel  Air,  Maryland  21014) 

49R  Alfii  Laval  Agri,  Inc.  (12/5/56) 

1 1 100  North  Congress  Ave. 

Kansas  City,  Missouri  64153 
240  Babson  Brothers  Company  (9/6/72) 

Dairy  Systems  Division 
1400  West  Gale 
Galesville,  Wisconsin  54630 
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4R  Dairy  Equipment  Co.  (6/15/56) 

1919  S.  Stoughton  Rd. 

Madison,  Wisconsin  53716 

179R  Heavy  Duty  Products  (Preston)  Ltd.  (3/8/66) 

1261  Industrial  Rd. 

Cambridge  (Preston) 

Ontario,  Canada  N3H  4W3 
(Not  available  in  U.S.A.) 

12R  PaulMueUerCo.  (7/31/56) 

1600  W.  Phelps,  P.O.  Box  828 
Springfield,  Missouri  65801 

611  Universal  Dairy  Equipment  (12/13/90) 

1 1 100  N.  Congress  Avenue 
Kansas  City,  Missouri  64153 

1 64)5  Evaporators  and  Vacuum  Pans  for 
Milk  and  Milk  Products 

254  APV  Crepaco,  Inc. 

165  John  L.  Dietsch  Square 
Attleboro  Fall,  Massachusetts  02763 
132  APV  Crepaco,  Inc. 

395  Fillmore  Ave. 

Tonawanda,  New  York  14150 
277  Contherm,  Inc. 

P.O.  Box  352,  1 1 1  Paricer  St. 

Newburyport,  Massachusetts  01950 
500  Dedert  Corporation 

20000  Governors  Drive 
Olympia  Fields,  Illinois  60461 
186R  Marriott  Walker  Corp. 

925  E.  Maple  Rd. 

Birmingham,  Michigan  48011 
273  Niro  Evaporators,  Inc. 

(Formerly  Niro  Atomizer 
Food  and  Dairy) 

9165  Rumsey  Road 
Columbia,  Maryland  21045 
639  Niro-Stemer,  Inc. 

421-6th  Street  South 
Winsted,  Minnesota  55395 
107R  C.E.  Rogers  Co. 

So.  Hwy  #65,  P.O.  Box  1 18 
Mora,  Minnesota  55051 

1 7-07  Formers,  Fillers  and  Sealers  of  Single  Service 
Containers  for  Milk  and  Milk  Products 

366  Autoprod,  Inc.  (9/15/82) 

5355  1 15th  Avenue  N. 

Clearwater,  Florida  34620 

382  Combibloc,  Inc.  (4/15/83) 

4800  Roberts  Rd. 

Columbus,  Ohio  43228 

(M^.  byjagenbeig.  West  Germany) 

192  Evergreen  Packaging  (1/3/67) 

24006th  St.  S.W.,  P.O.  Box  3000 
Cedar  Rapids,  Iowa  52406 

488  Fords  Holmatic,  Inc.  (12/22/86) 

1750  Corporate  Dr.,  Suite  700 
Norcross,  Georgia  30093 

619  Hassia  Verpackungsmaschinen  GmbH  (2/22/91) 

63691  Ranstadt  1/Hessen  Germany 
(Hassia  U.S.A.,  Inc.  39  Plymouth  St. 

Fairfield,  New  York  07007) 


473  Interrutional  Paper  Company  (6/12/86) 

Extended  Shelf-Life  Division 
4020  Stirrup  Creek  Drive,  Bldg.  B200 
Durham,  North  Carolina  27703 
735  Kvalitetsproduktion  AB  (6/1 1/93) 

S693  29  Degerfors,  Sweden 
(U.S.  Rep:  Flowtech,  Inc. 

1900  Lake  Park  Drive,  Ste.  345 
Smyrna,  Georgia  30080) 

731  LIEDER-MaschinenbauGmbh&Co.KG  (5/18/») 

Postfach  1252/Im  Laab  3 
3033  Schwarmstedt,  Germany 
743  Liqui-Box  Corporation  (11/16/93) 

6950  Worthington-Galeru  Road 
Worthington,  Ohio  43085 

330  Milliken  Packaging  (8/26/80) 

White  Stone,  South  Carolina  29353 
(Mfg.  by  Chubukkikai,  Japan) 

442  Milliken  Packaging  (2/21/85) 

White  Stone,  South  Caroliru  29386 
137  Elopak,  Inc.  (10/17/62) 

30000  South  Hill  Road 
New  Hudson,  Michigan  48165 
281  Purity  Packaging  Corp.  (11/8/76) 

800  Kaderty  Road 
Columbus,  Ohio  43228 

723  James  River  Corporation  (3/26/93) 

One  Better  Way  Road 
Milford,  Ohio  45150 
(Mfg.  by  Thimormier,  France) 

746  Septipack,  Inc.  (1/1 1/94) 

2313  Benson  MiU  Rd. 

Sparks,  Maryland  21152 

(Mfjg.  by  Remy  Equipment,  Drtiex,  France) 

482  Serac,  Inc.  (8/25/86) 

300  Westgate  Drive 
Cared  Stream,  Illinois  60188 
681  Shikoku  Kakoki  Co..  Ltd.  (6/8/92) 

No.  104)1  Nishinokawa 
Tarohachisu,  Kitajima-Cho 
Itanogun,  Tokushima,  Japan 
(U.S.  Rep-  Elopak,  Inc. 

30000  South  HiU  Road 
New  Hudson,  Michigan  48165) 

351  Tetra  Pak,  Inc.  (1/7/82) 

909  Asbury  Drive 
BufEilo  Grove,  Illinois  60089 
(M^.  by  A.  B.  Tetra,  Italy) 

220  Tetra  Rex  Packaging  Systems  (4/24/71) 

(formerly  TetraPak/EquipUS) 

909  Asbury  Drive 
Buffido  Grove,  Illinois  60090 
694  Time  Pack,  Inc.  (9/23/92) 

26  Starlit  Drive 
Vero  Beach,  Florida  32960 
(M^.  by:  Time  Pack 
GmbH,  Weissensburg 
Germany) 

19-04  Batch  Continuous  Freezers  for  Ice  Cream,  Ices,  and 
Similarly  Frozen  Dairy  Foods,  as  Amended 

l4l  APV  Crepaco,  Inc.  (4/15/63) 

100  South  CP  Ave. 

Lake  Mills,  Wisconsin  53551 
146  Cherry-Burrell  Corp.  (12/10/63) 

P.O.  Box  35600 

Louisville,  Kentucky  40232-5600 


(1/7/74) 

(10/26/60) 

(8/19/76) 

(4/9/87) 

(9/6/66) 

(5/20/76) 

(7/10/91) 

(7/31/58) 
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286  Tetra  Laval  Food  Hoyer,  Inc.  (12/8/76) 

7711  95th  St.,  P.  O.  Box  0902 
Pleasant  Prairie,  Wisconsin  53158-0902  (12/8/76) 
(M^g.  by  O.  G.  Hoyer  A/S,  Denmark) 

465  Leon’s  Frozen  Custard  (12/17/85) 

3131  S.  27th  Street 
Milwaukee,  Wisconsin  53151 
573  Processing  Machinery  &  Supply  Co.  (9/28/89) 

1 108  Frankford  Ave. 

Philadelphia,  Pennsylvania  19125 
(Mfg.  by  PMS  Italiana,  Italy) 

355  Emery  Thompson  Machine  &  Supply  Co.  (3/9/82) 
1349  Inwood  Ave. 

Bronx,  New  York  10452 

22-04  Silo-type  Storage  Tanks  for 
Milk  and  Milk  Products 

154  APV  Crepaco,  Inc.  (2/10/65) 

100  South  CP  Ave. 

Lake  MUls,  Wisconsin  53551 
168  Cherry-Burrell  Corp.  (6/16/65) 

(A  Unit  of  AMCA  Int’l,  Inc.) 

575  E.  Mill  Street 
Uttle  Falls,  New  York  13365 
160  DCI,  Inc.  (4/5/65) 

P.O.  Box  1227,  600  No.  54th  Ave 
St.  Cloud,  Minnesota  56301 

181  Damrow  Co.  (5/18/66) 

(Div.  of  DEC  Int’L,  Inc.) 

196  Western  Ave.,  P.O.  Box  750 
Fond  du  Lac,  Wisconsin  54935-0750 
312  Feldmeier  Equipment,  Inc.  (9/15/78) 

6800  Town  Line  Road 
P.O.  Box  474 

Syracuse,  New  York  13211 

439  JV  Northwest,  Inc.  (1/22/85) 

28120  S.W.  Boberg  Rd. 

Wisonville,  Oregon  97070 

702  Paul  Krohnert  Manufacturing,  Ltd.  (1 1/6/92) 

P.O.  Box  126 
811  Steeles  Avenue 
Milton,  Ontario,  Canada  L9T  2Y3 
(Not  available  in  the  U.S.A.) 

155  PaulMueUerCo.  (2/10/65) 

1600  W.  Phelps,  P.O.  Box  828 

Springfield,  Missouri  65801 

503  Ripley  Stainless,  Ltd.  (5/1/87) 

RR#3,  Site  41 

Summerland,  British  Columbia  VOH  IZO 
(Not  available  in  U.S.A.) 

479  Scherping  Systems  (8/3/86) 

801  Kingsley  Street 
Winsted,  Minnesota  55395 

675  Stainless  Fabrication,  Inc.  (4/22/92) 

4455  W.  Kearney 
Springfield,  Missouri  65803 
165  Walker  Stainless  Equipment  Co.,  Inc.  (4/26/65) 

Elroy,  Wisconsin  53929 

23-02  Equipment  for  Packaging  Frozen  Desserts, 
Cottage  Cheese  and  Similar  Milk  Products 

174  APV  Crcpaco,  Inc.  (9/28/65) 

Filling  &  Wrapping  Systems  Div. 

100  South  CP  Avenue 
Lake  Mills,  Wisconsin  53551 


209  Doboy  Packaging  Machinery  Incoip.  (7/23/69) 
869  S.  Knowles  Ave. 

New  Richmond,  Wisconsin  54017 
674  Hayssen  Manufacturing  (4/20/92) 

5300  Highway  42  North 
P.O.  Box  571 

Sheboygan,  Wisconsin  53082-0571 
447  Mateer-Burt  Co.,  Inc.  (7/22/85) 

434  Devon  Paric  Drive 
Wayne,  Pennsjdvania  19087 
343  Tetra  Laval  Fo^  Hoyer,  Inc.  (7/6/81) 

7711  95th  St.,  P.  O.  Box  0902 
Pleasant  Prairie,  Wisconsin  53158-0902 
(Mfg.  by:  Alfa  Hoyer,  Denmark) 

679  Ice  Cream  Novelties  (6/1/92) 

Division  of  Popsicle  Inc.,  Ltd. 

5305  Harvester  Road 
P.O.  Box  610 

Burlington,  Ontario,  Canada  L7R  3Y5 
(U.S.  ReprSunshine  Biscuits 
100  Woodbridge  Center  Drive 
Woodbridge,  New  Jersey  07095-1196) 

635  Interbake  Dairy  Ingredients  Div.  (7/10/91) 

2220  Edward  Holland  Drive 
Suite  301 

Richmond,  Virginia  23230 

760  Jordan  Manufactiuing,  Inc.  (2/23/94) 

Rt.  1,  Box  42  A  1 
Crossville,  Alabama  35962 

537  Osgood  Industries,  Inc.  (7/19/88) 

601  Burbank  Rd. 

Oldsmar,  Florida  34677 

666  Rapidpak  (3/5/92) 

1725  West  8th  Street 
Appleton,  Wisconsin  54911 
740  Raque  Food  Systems,  Inc.  (6/25/93) 

11002  Decimal  Drive 
Louisville,  Kentucky  40299 

222  Sweetheart  Packaging  (11/15/71) 

(Formeriy  Fort  Howard  Pkg.  Corp.) 

10100  Reistertown  Road 
Owing  Mills,  Maryland  21117 

24- 02  Non-coil  Type  Batch  Pasteurizers 

158  APV  Crepaco,  Inc.  (3/24/65) 

100  South  CP  Ave. 

Lake  Mills,  Wisconsin  53551 
l6l  Cherry-Burrell  Corp.  (4/5/65) 

(A  Unit  of  AMCA  Int’L,  Inc.) 

575  E.  Mill  St. 

Little  Falls,  New  York  13365 
187  DCI,  Inc.  (9/26/66) 

P.O.  Box  1227,  600  No.  54th  Ave. 

St.  Cloud,  Minnesota  56302 

819  JayBee  Precision,  Inc.  (3/17/95) 

Kirk  Pasture  Road,  P.O.  Box  231 
Bristol,  New  Hampshire  03222-0231 
166  Paul  MueUer  Co.  (4/26/65) 

P.O.  Box  828 

Springfield,  Missouri  65801 

25- 02  Non-coil  Type  Batch  Processars  for 

Milk  and  Milk  Products 

159  APV  Crepaco,  Inc.  (3/24/65) 

100  South  CP  Ave. 

Lake  MUls,  Wisconsin  53551 


516  Daily,  Food  ond  Environowntol  Sonitfltion  -  AUGUST  1995 


162  Cheny-Burrell  Corp.  (4/5/65) 

(A  Unit  of  AMCA  Int’l.,  Inc.) 

575  E.  Mill  St. 

Uttlc  Falls,  New  Yoik  13365 
188  DCI,  Inc.  (9/26/66) 

P.O.  Box  1227,  600  No.  54th  Ave. 

St.  Cloud,  Minnesota  56301 

725  Inox-Tech,  Inc.  (4/14/93) 

6705  Route  132 
Ville  Ste-Catherine 
Quebec,  Canada  JOL  lEO 
(U.S.  Rep;  Michael  Ripka,  Ptes.,  Bionex 
12615  E.  Meridian  Avenue 
Payallup,  Washington  98373) 

710  Lee  Industries,  Inc.  (2/10/93) 

P.O.  Box  687 
514  West  Pine  Street 
Phillipsbuig,  Pennsylvania  16866 
167  Paul  Mueller  Co.  (4/26/65) 

P.O.  Box  828 

Springfield,  Missouri  65801 

687  SANIFAB  (8/3/92) 

528  North  Street 
Stratford,  Wisconsin  54484 

448  Scherping  Systems  (8/1/85) 

801  Kingsley  Street 
Winsted,  Minnesota  55395 

520  Stainless  Fabrication,  Inc.  (12/8/87) 

4455  W.  Kearney 
Springfield,  Missouri  65803 

202  Walker  Stainless  Equip.  Co.,  Inc.  (9/24/68) 

625  State  St.,  P.O.  Box  202 
New  Lisbon,  Wisconsin  53950-0202 

264)3  Sifters  for  Dry  Milk  and  Dry  Milk  Products 

752  Andritz  Sprout-Bauer  (1/28/94) 

Sherman  Street 
Muncy,  Pennsylvania  17756 
634  Great  Western  Mfig.  Co.  (7/10/91) 

2017  South  Fourth  Street 
P.O.  Box  149 

Leavenworth,  Kansas  66048 
363  Kason  Corp.  (7/28/82) 

1301  East  Linden  Ave. 

Linden,  New  Jersey  07036 

430  Midwestern  Industries,  Inc.  (10/1 1/84) 

915  Oberlin  Rd.,  P.O.  Box  810 
Massillon,  Ohio  44648-0810 
185  Rotex,  Inc.  (8/10/66) 

1230  KnowIton  St. 

Cincinnati,  Ohio  45223 

656  Separator  Engineering,  Ltd.  (1 1/4/91) 

810  Ellingham  Street 
Pointe  Clair,  Quebec,  Canada  H9R  3S4 
(U.S.  Rep:  Kason  Corp. 

1301  E.  Linden  Avenue 
Linden,  New  Jersey  07036) 

172  Sweco,  Inc.  (9/1/65) 

7120  Bufiington  Rd. 

Florence,  Kentucky  41042 

27-02  Equipment  for  Packaging  Dry  Milk 
and  Dry  Milk  Products 

353  AU-FiU,  Inc.  (3/2/82) 

418  Creamery  Way 
Exton,  Pennsylvania  19341 


831  Custom  Equipment  Design  (5/9/95) 

1057  Highway  80  East,  P.O.  Box  4807 
Monroe,  Louisiana  71203 

618  Hayssen  Manuhicturing  Company  (2/18/91) 

5300  Highway  42  North 
P.O.  Box  571 

Sheboygan,  Wisconsin  53082-0571 
(Manufactured  by  Yamato  Scale  Co. 

Akasi,  673,  Japan) 

625  Ishida  Scales  Mfg.  Co.,  Inc.  (4/2/91) 

44,  Sanno-Cho,  Shogoin 
Sakyo-Ku,  Kyoto,  Japan 
(U.S.  Rep:  Heat  &  Control 
225  Shaw  Rd. 

S.  San  Francisco,  California  94080) 

409  Mateer-Burt  Co.  (10/31/83) 

436  Devon  Park  Dr. 

Wayne,  Pennsylvania  19087 
816  Pacmac  Inc.  (2/24/95) 

l6l  1  Armstrong  Ave.,  P.O.  Box  360 
Fayetteville,  Arkansas  72702-0360 
497  Triangle  Package  Machinery  Co.  (2/26/87) 

6655  West  Diversey  Ave. 

Chicago,  Illinois  60635 

28-02  Flaw  Meters  far  Milk  and  Milk  Products 

270  ABB  Kent-Taylor,  Inc.  (2/9/76) 

P.O.  Box  20550 

Rochester,  New  York  14602-0550 
ABB  Kent-Taylor,  Inc. 

Oldends  Lane  Stonehouse 
Gloucestershire,  GL  103TA,  England 
272  Acarrate  Metering  Systems,  Inc.  (4/2/76) 

1651  Wilkening  Court 
Schaumburg,  Illinois  60173 

253  Badger  Meter,  Inc.  (1/2/74) 

4545  W.  Brown  Deer  Road 
P.O.  Box  23099 
Milwaukee,  Wisconsin  53223 
359  Brooks  Instruments  (6/1 1/82) 

407  West  Vine  St. 

Hatfield,  Pennsylvania  19440 
660  DanfossA/S  (11/20/91) 

DK-6430 

Nordborg,  Denmark 
(U.S.  Rep:  Danfoss  Electronics 
2995  Eastrock  Drive 
Rockford,  Illinois  6l  109) 

692  Endress  &  Hauser  Flowtec  AG  (9/14/92) 

Kagenstrasse  7 

CH  -  4153  Reinach,  Switzerland 
(U.S.  Rep:  Endress  &  Hauser,  Inc. 

2350  Endress  Place 
Greenwood,  Indiana  46143 

797  Endress  &  Hauser,  Inc.  (10/10/94) 

2350  Endress  Place,  P.O.  Box  246 
Greenwood,  Indiana  46142 
(M^.  by;  Endress  &  Hauser  Flowtec  AG 
Kagenstrasse  7 
CH- 4153  Reinach 
Switzerland) 

599  Euromatic  Machine  &  Oil  (4/26/95) 

CO  (UK)  LTD 
Westcroft  Industrial  Estate 
Rhodes,  Middleton,  Manchester 
M24  4GJ  England 
(Not  available  in  the  USA) 
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226  Fischer  &  Porter  Co.  (12/9/71) 

125  E.  County  Line  Rd. 

Warminster,  Pennsylvania  18974 
477  Flowdata,  Inc.  (7/31/86) 

1817  Finnan  Drive 
Richardson,  Texas  75081'1826 
506  E  G  &  G  now  Technology,  Inc.  (6/17/87) 

4250  East  Broadway  Road 
nioenix,  Arizona  85040 

224  The  Foxboro  Company  (11/16/71) 

33  Commercial  Street 
Foxboro,  Massachusetts  02035 
717  Gemu  Valves,  Inc.  (3/4/93) 

3800  Camp  Creek  Parkway 
Ste.  102,  Bldg.  2400 
Atlanta,  Geoigia  30331 

649  Geo  Technology  (10/2/91) 

12312  E.  60th  Street 
Tulsa,  Oklahoma  74146 

661  G/H  Products  Corp.  (11/21/91) 

7600-57th  Avenue 
P.O.Box  1199 
Keno^,  Wisconsin  53142 

562  Great  Lakes  Instruments,  Inc.  (2/6/89) 

9020  West  Dean  Road 
Milwaukee,  Wisconsin  53224-(X)56 
630  Halliburton  Services  (5/28/91) 

Drawer  1431 

Duncan,  Oklahoma  73536-0346 
574  Hersey  Measurement  Co.,  Inc.  (10/12/89) 

150  Venture  Blvd. 

P.O.  Box  4585 

Spartanbuig,  South  Carolina  29305 
512  Hoffer  How  Controls,  Inc.  (8/17/87) 

107  Kitty  Hawk  Lane 
Elizabeth  City,  North  Carolina  27909 
744  HoneyweU  (11/16/93) 

Industrial  Controls  Div. 

1 100  Viigina  Drive 

Fort  Washington,  Pennsylvania  19034 
733  HoneyweU,  Inc.  (5/18/93) 

16404  Black  Canyon  Highway 
Phoenix,  Arizona  85023-3095 
265  GH  How  Automation  (3/10/75) 

9303  Sam  Houston  Parkway 
Houston,  Texas  77099-5298 
535  Invalco,  Inc. 

(A  subsidiary  of  Smith  Meter,  Inc.) 

P.O.Box  1183 
Hutchinson,  Kansas  67504 
764  Johnson  Yokogawa 

4  Dart  Road 

Newnan,  Georgia  30265-1040 
(MIg.  by  Yokogawa  Electric  Corp. 

2-9-32  Nakacho 
Musashino-shi,  Tokyo, 

180  Japan 

529  Krohne  America,  Inc  (5/18/88) 

7  Dearborn  Road 
Peabody,  Massachusetts  01960 
(M^.  by  Altometer,  HoUand) 

755  Liquid  Controls  Corporation  (2/21/94) 

105  Albrecht  Drive 
Lake  Bluff,  Ulinois  60044 
(MIg.  by  Processautomatic 
Box  117, 

61070  Vagnharad,  Sweden) 


778  Magnetrol  Inti.,  Inc.  (7/27/94) 

5300  Belmont  Road 
Downers  Grover,  Ulinois  60515 
378  Micro  Motion,  Inc  (2/16/83) 

7070  Winchester  Circle 
Boulder,  Colorado  80301 

729  Peek  Measurement,  Ltd.  (4/14/93) 

Kings  Worthy,  Winchester 
Hampshire,  England  S023  7QA 
(U.S.  Rep:  Peek  Measurement 
10335  Landsbury,  Ste.  300 
Houston,  Texas  77099-3407) 

490  Rosemount,  Inc.  (1/8/87) 

12001  Technology  Dr. 

Eden  Prairie,  Mirmesota  55344 
585  Schlumberger  Industries,  Ltd.  (12/7/89) 

11321  Richmond  Ave. 

Houston,  Texas  77082-2615 
(Mljg.  by  Schlumberger,  England) 

587  Schlumberger  Ind.,  Measurement  Div.  (12/18/89) 

1310  Emerald  Rd. 

Greenwood,  South  Carolina  29646 
(M^.  by  Schlumberger,  France) 

550  Sparling  Instruments  Co.,  Inc.  (10/26/88) 

4097  N.  Temple  City  Blvd. 

P.O.  Box  5988 

El  Monte,  California  91731 

715  Thermal  Instrument  Co.  (2/25/93) 

217  Sterner  MiU  Road 
Trevose,  Pennsylvania  19053 
386  Turbo  Instruments,  Inc.  (5/1 1/83) 

4  VasheU  Way 
Orinda,  California  94563 
(MIg.  by  Turowerk,  West  (iermany) 

803  Tutek,  Inc.  (11/18/94) 

3000  Campus  Dr. 

Plymouth,  Mirmesota  55441-2656 
(Mfjg.  by.  EGE  -  Eletronik 
Ravensberg  34 
D-24214  Gehorf 
Germany 

664  Schutte  &  Koerting  (12/16/91) 

(A  division  of  Ketema,  Inc.) 

XO  Technologies  Products 
2233  State  Road 
Bensalem,  Peimsylvania  19020 

294)1  Air  Eliminators  for  Milk  and  Fluid 
Milk  Products 

340  Acciuate  Metering  Systems,  Inc.  (6/2/81) 

1651  WUkening  Court 
Schaumburg,  Illinois  60173 

662  G/H  Products  Corp.  (11/21/91) 

7600-57th  Avenue 
P.O.  Box  1199 
Kenosha,  Wisconsin  53142 

436  Scherping  Systems  (1 1/27/84) 

801  Kingsley  Street 
Winsted,  Minnesota  55395 

30-01  Farm  Milk  Storage  Tanks 

421  PaulMueUerCo.  (4/17/84) 

P.O.  Box  828 

Springfield,  Missouri  65801 
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31>02  Scraped  Surface  Heat  Exchangers 

290  APV  Crepaco,  Inc.  i6/\5/7T) 

100  SouA  CP  Ave. 

Lake  Mills,  Wisconsin  53551 
323  Cheny-Burrcll  Corp.  0126119') 

Process  Equipment  Division 
P.O.  Box  35600 

Louisville,  Kentucky  40232-5600 
274  Contherm,  Inc.  (6/25/16) 

1 1 1  Parker  St.,  P.O.  Box  352 
Newbutyport,  Massachusetts  01950 
496  FRMfgCorp.  (2/2i/V/) 

2807  South  Highway  99 
Stockton,  California  95202 

361  N.V.  Teriet  (7/12/82) 

P.O.  Box  62 
7200  AB  Zutphen 
Netherlands 

(U.S.  Agent  Manning  &  Lewis■^Q) 

32-01  Uninsulated  Tanks  for  Milk 
and  Milk  Products 

397  APV  Crepaco,  Inc.  (6/21/83) 

100  South  CP  Ave. 

Lake  Mills,  Wisconsin  53551 
264  Cherry-Burrell  Corp.  (1/27/75) 

(A  Unit  of  AMCA  Int’l.,  Inc.) 

575  E.  MiU  St. 

Uttle  Falls,  New  York  13365 
268  DCI,Inc.  (11/21/75) 

600  No.  54th  Ave.,  P.O.  Box  1227 
St.  Cloud,  Minnesota  56301 

708  Lee  Industries,  Inc.  (1/12/93) 

P.O.  Box  688 

Phillipsbuig,  Pennsylvania  16866 
354  C.E.  Rogers  Co.  (3/3/82) 

S.  Hwy.  #65,  P.O.  Box  1 18 
Mora,  Minnesota  55051 

683  SANIFAB  (7/9/92) 

A  Division  of  A&B  Process  Systems  Corp. 

528  North  Street 
Stratford,  Wisconsin  54484 

441  Scherping  Systems  (3/1/85) 

801  Kingsley  St. 

Winsted,  Minnesota  55395 

339  Walker  Stainless  Equip.  Co.,  Inc.  (6/2/81) 

618  State  St. 

New  Lisbon,  Wisconsin  53950 

33-00  Polished  Metal  Tubing  for  Dairy  Products 

310  Allegheny  Bradford  Corp.  (7/19/78) 

P.O.  Box  200  Route  219  South 
Bradford,  Pennsylvania  16701 
812  A.T.I.s.r.1.  (1/26/95) 

Viale  Resegone  7 
22036  Elba  (Como) 

Italy 

(U.S.  Rep.:  Norca  Corporation 
185  Great  Neck  Road 
Great  Neck,  New  York  1 1022) 

413  Azco,  Inc.  (12/8/83) 

P.O.  Box  567 

Appleton,  Wisconsin  54912 

809  Damascus-Bishop  Tube  Co.  (1/2/95) 

795  Reynolds  Industrial  Park  Road 
Greenville,  Pennsylvania  16125 


736  Kvalitetsproduktion  AB  (6/1 1/93) 

S^3  29  Degerfois,  Sweden 
(U.S.  Rep:  Flowtech,  Inc. 

1900  Lake  Park  Drive,  Ste.  345 
Smyrna,  Georgia  30080) 

308  Rath  Manufiicturing  Co.,  Inc.  (6/20/78) 

2505  Foster  Ave. 

Janesville,  Wisconsin  53545 
368  Rocker  Industries  Inc.  (10/7/82) 

P.O.  Box  186,  R.R.  1 
Blenheim,  Ontario 
Canada  NOP  lAO 
(Not  available  in  U.S  A.) 

776  Siam  Stainless  (7/18/94) 

Fittings  &  Tubulars 
Bangkok,  Thailand 
(U.S.  Rep:  Kurt  Otban  Partners 
KuitOfban 
450  Kings  Road 
Brisbane,  California  94005) 

775  Trent  Tube  (7/18/94) 

P.  O.  Box  77 

East  Troy,  Wisconsin  53120 

289  TrKaover,  Inc.  (1/21/77) 

9201  Wilmot  Road 
Kenosha,  Wisconsin  53141 

331  United  Industries,  Inc.  (10/23/80) 

1546  Henry  Ave. 

Beloit,  Wisconsin  53511 

34-02  Portable  Bins 

647  Thomas  Conveyor  Company  (9/18/91) 

Tote  System  Division 
555 1-35  South 
Burleson,  Texas  76028 

35-00  Continuous  Blenders 

527  Arde  Barinco,  Inc.  (3/15/88) 

500  Walnut  Street 
Norwood,  New  Jersey  07648 
590  Chemineer,  Inc.  (1/23/90) 

125  Flagship  Dr. 

North  Andover,  Massachusetts  01845 
417  Cheny-Burrell  (2/7/84) 

Process  Equipment  Division 
P.O.  Box  35600 

Louisville,  Kentucky  40232-5600 
825  GEI  Processing,  Inc.  (3/30/96) 

Machines  Collette 
One  Indian  Lane  East 
Towaco,  New  Jersey  07082 
(M^.  by.  Machines  Collette  N.V. 

Keetbaan  70 
82160  Wommelgem 
Belgium) 

642  Mondomix  Howden  B.V.  (8/7/91) 

Reeweg  13 
P.O.  Box  98 

1394  ZH  Nederhorst  den  Berg 

Tlie  Netherlands 

(U.S.  Rep:  Donster  and  Co. 

HCR-3.  Box  128 
Johnsburg,  New  York  12843) 
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680  Quadro  Engineering,  Inc.  (6/3/92) 

613  Colby  Drive 
Waterloo,  Ontario 
Canada  N2V  lAl 

(U.S.  Rep.:  2^jac  Equipment  Supply 
270  Roosevelt  Trail 
Windham,  Maine  04062) 

766  Semi-Bulk  Systems  (4/28/94) 

159  Cassens  Court 
Fenton,  Missouri  63026-2543 
724  Silverson  Machines,  Inc.  (4/14/93) 

P.O.  Box  589 
355  Chestnut  Street 

East  Longmeadow,  Massachusetts  01028 
(M^.  by  Silverson  Machines, 

Chesham,  England) 

36-00  Colloid  Mills 

808  Boston  Shearpump,  Inc.  (12/16/94) 

P.O.  Box  390161 

Cambridge,  Massachusetts  02139-9998 
608  Kinematica  (10/17/90) 

170  linden  Street 
Wellesley,  Massachusetts  02181 
(M^.  by:  Kinematica  AG, 

CH-6014  Littau/Luceme,  Switzerland) 

293  Waukesha  Fluid  Handling  (8/25/77) 

61 1  Sugar  Creek  Road 
Delavan,  Wisconsin  53115 

37-01  Liquid  Prossure  and  Level  Sensing  Devices 

738  ABB  Kent-Taylor,  Inc.  (6/25/93) 

1 175  John  Street 

Rochester,  New  York  14602-0550 
576  Ametek/Mansfleld  &  Green  Division  (10/13/89) 

8600  Somerset  Dr. 

Largo,  Florida  34643 

822  Ametek  US  Gauge  Division  (3/17/95) 

PMT  Products 
820  Pennsylvania  Blvd. 

Feasterville,  Pennsylvania  19053 
318  Anderson  Instrument  Co.,  Inc.  (4/9/79) 

156  Auriesville  Road 
FultonviUc,  New  York  12072 
659  Bindicator  Company  (1 1/20/91) 

1915  Dove  Street 
Port  Huron,  Michigan  48060 
525  Caldwell  Systems  Corporation  (3/4/88) 

(Formerly  Zantel  Instruments) 

15(X)  Kansas  Ave.,  Suite  2A 
Longmont,  Colorado  80501-6540 
672  Computer  Instruments  Corp.  (4/3/92) 

1000  Shames  Drive 
Westbury,  New  York  11590 
706  Cn  Celtek  Electronics  (12/29/92) 

136  Merizzi  Street 

St.  Laurent,  Quebec,  Canada  H4T  1S4 
(U.S.  Rep:  CTI  Celtek  Electronics,  Inc. 

1000  Leonidas  Street 

New  Orleans,  Louisiana  701 18) 


829  DCT  Instruments  (4/13/95) 

1 165  Chambers  Road 
Columbus,  Ohio  43212 
(M^.  by:  Sensotec  Inc. 

1200  Chesapeake  Avenue 
Columbus,  Ohio  43212) 

640  Dresser  Industries  (7/16/91) 

Instrument  Division 
250  East  Main  Street 
Stratford,  Coiuiecticut  06497 
663  Dresser  Industries  (12/4/91) 

Instrument  Division 
210  Old  (rate  Lane 
Milford,  Cormecticut  06460 
405  Drexelbrook  Engineering  Co.  (9/27/83) 

205  Keith  Valley  Rd. 

Horsham,  Petmsylvania  19044 
459  Endress  +  Hauser,  Inc.  (10/17/85) 

2350  Endress  Place 
Greenwood,  Indiatu  46142 
(Mfg.  by  Endress  Hauser  GmbH, 

Hauptstrasse  1, 

D-79689  Maulburg,  Germany) 

524  Flow  Technology,  Inc.  (1/14/88) 

4250  E.  Broadway  Road 
Phoenix,  Arizona  85040 

463  The  Foxboro  Company  (12/6/85) 

33  Commercial  Street 
Foxboro,  Massachusetts  02035 
668  GP:  50  New  York,  Ltd.  (3/30/92) 

2770  Long  Road 
P.O.  Box  805 

Grand  Island,  New  York  14072 
651  Granzow,  Inc.  (10/3/91) 

2300  CrownPoint  Executive  Drive 
Charlotte,  North  Carolina  28227 
(MfnKublerAG 
Baar,  Switzerland) 

633  Griffith  Industrial  Products  Company  (6/21/91) 

P.O.  Box  111 

Putnam,  Ck)imecticut  06260 
749  Haenni  Cie  &  AG  (1/17/94) 

CH-3303 

Jegenstorf,  Switzerland 

(U.S.  Representative:  Viatran  Corporation 

300  Industrial  Drive 

Grand  Island,  New  York  14072) 

771  Hawk  America  (6/13/94) 

1741  W.  Rose  Garden  Lane 
Phoenix,  Arizona  85027 

832  H.O.  Trerice  Co.  (5/12/95) 

12950  W.  Eight  MUe  Rd. 

Oak  Park,  Michigan  48237-3288 
(M^.  by:  Bourdon-Sedene 
125  Rue  De  La  Marre 
41  lOOVendome 
France) 

557  Honeywell,  Inc.  (12/21/88) 

Industrial  Controls  Div. 

1100  Virginia  Drive 

Fort  Washington,  Peimsyivania  19034 
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629  Intrinsic  Safety  Equipment  of  Texas  (5/20/91) 

907  Bay  Star 

Webster,  Texas  77598-1531 

598  Invalco,  Inc.  (3/22/90) 

P.O.Box  1183 

Hutchinson,  Kansas  67504-1183 
572  nr  Conoflow  (9/25/89) 

P.O.  Box  768,  Rt.  78 
St.  Geoi^e,  South  Carolina  29477 
798  Kay-Ray/Sensall,  Inc.  (10/14/94) 

1400  Business  Center  Dr. 

Mount  Prospect,  Illinois  60056 
396  King  Engineering  Corp.  (6/13/83) 

P.O.  Box  1228 
Ann  Arbor,  Michigan  48106 

501  Lumenite  Electronic  Company  (4/27/87) 

2331  N.  17th  Avenue 
Franklin  Park,  Illinois  60131 

768  MTS  Sensors  Division  (6/6/94) 

3001  Sheldon  Drive 
Cary,  North  Carolina  27513 

596  Magnetrol  International  (3/20/90) 

5300  Belmont  Rd. 

Downers  Grove,  Illinois  60515 
627  MiUtronics,  Inc.  (4/12/91) 

730  The  Kingsway 
Peterborough,  Ontario 
Canada  K9J7B1 
(U.S.  Rep;  MiUtronics,  Inc. 

709  E.  Stadium  Drive 
Ariington,  Texas  76011) 

597  NUOVA  FIMA  S.p.A.  (3/20/90) 

Via  C.  Battisti  59 

28045  -  INVORIO  (NO)  Italy 
(Not  Available  in  U.S.A.) 

523  Paper  Machine  Components,  Inc.  (1/3/88) 

Miry  Brook  Road 
Danbury,  Connecticut  06810 
554  Par  Sonics,  Inc.  (11/30/88) 

R.D.  #1  -  Box  505 
Centre  Hall,  Pennsylvania  16828 
563  PI  Components  Corp.  (2/13/89) 

350  Loop  250  South 
Brenham,  Texas  77833 

644  Princo  Instruments,  Inc.  (8/22/91) 

1020  Industrial  Highway 
Southampton,  Pennsylvania  18966-4095 
815  ProMag  PM  LTD  (2/24/95) 

4251  Rhoda  Drive 
Baton  Rouge,  Louisiana  70819 
328  Rosemount,  Inc.  (5/22/80) 

12001  Technology  Dr. 

Eden  Prairie,  Minnesota  55344 
784  Sensotec,  Inc.  (8/31/94) 

1200  Cheseapeake  Ave. 

Columbus,  Ohio  43212-2288 
515  Setra  Systems,  Inc.  (9/14/87) 

45  Nagag  Park 
Acton,  Massachusetts  01720 
583  S.J.  Controls,  Inc.  (11/11/89) 

2248  Obispo  Ave.  #203 
Long  Beach,  California  90806 
638  Span  Instruments  (7/10/91) 

1947  Avenue  “K” 

Plano,  Texas  75074 


285  K  Systems  Corp.  (Tank  Mate  Division)  (12/7/76) 
4919  Butterfield  Road 
Hillside,  Illinois  60162 

641  TempressA/S  (7/16/91) 

Engtoften  6,  DK-8260 
VibyJ,  Denmark 

765  TrKJover,  Inc.  (4/27/94) 

9201  Wilmot  Road 
Kenosha,  Wisconsin  53141 

754  Valmet  Automation  (2/15/94) 

30  Thomas  Drive 
Westbrook,  Maine  04092 
(M^.  by  Valmet-Finland 
P.  O.  Box  237  SF-33101 
Tampere,  Finland) 

410  Viatran  Corporation  (11/1/83) 

3(X)  Industrial  Drive 
Grand  Island,  New  York  14072 
569  WEISS  Instruments,  Inc.  (5/24/89) 

85  BeU  St. 

West  Babylon,  New  York  1 1704 
(Mig.  by  Nuova-Fima,  Italy) 

600  Weksler  Instruments  Corporation 

800MiURd. 

Freeport,  New  York  115204)808 
646  WIKA  Instrument  Corp.  (9/10/91) 

1000  Wiegand  Blvd. 

Lawrenceville,  Georgia  30243 
685  Winter’s  Thermogauges,  Ltd.  (8/3/92) 

2220-3  Midland  Avenue 
Scarboroi^,  Ontario 
Canada  M1P3E6 

(U.S.  Rep:  Winter’s  Thermogai^es,  Inc. 

100  Sonwil  Drive 
BuflEalo,  New  York  14225) 

38-00  Cottage  Cheese  Vats 

541  Kusel  Equipment  Company  (9/16/88) 

820  West  St. 

Watertown,  Wisconsin  53094 
385  Stocking,  Inc.  (5/5/83) 

P.O.  Box  127 

Kiel,  Wisconsin  53042-0127 

40-01  Bag  Collectors  for  Dry  Milk 
and  Dry  Milk  Products 

504  General  Resource  Corporation  (5/15/87) 

201  3rd  Street  South 
Hopkins,  Minnesota  55343 

453  Hosokawa  MikroPul  E.  Systems  (9/4/85) 

102  American  Road 
Morris  Plains,  New  Jersey  07950 
381  Marriott  Walker  Corp.  (4/12/83) 

925  E.  Maple  Rd. 

Birmingham,  Michigan  4801 1 
456  C.  E.  Rogers  Company  (9/25/85) 

P.O.  Box  118 
Mora,  Mirmesota  55051 

41-00  Mechanical  Conveyors 

631  Flexicon  Corporation  (5/28/91) 

1375  Stryker’s  Road 
Phillipsburg,  New  Jersey  08865 
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44-01  Air  Driven  Diaphragm  Pumps 

713  Warren  Rupp,  Inc.  (2/5/93) 

800  North  Main  Street 
P.O.  Box  1568 
Mansfield,  Ohio  44905 

833  WUden  Pump  &  Engr.  Co.  (6/22/95) 

22069  Van  Buren  Street 
Grand  Terrace,  California  92313-5651 

669  Skellerup  Engineering,  Ltd.  (3/30/92) 

2  Robert  Street 
P.O.Box  11-020 
EUerslie,  Auckland  5 
New  Zealand 
(U.S.  Rep:  Masport,  Inc. 

6140  McCormick  Drive 
Lincoln,  Nebraska  68507) 

805  Tri-aover  (11/18/94) 

9201  Wilmont  Road 
Kenosha,  Wisconsin  53141 
(Mfe.  by:  KWW 
Dusseldorf,  Germany 

45-00  O-oss  Flow  Membrane  Modules 

807  CeraMem  Separations  (11/30/94) 

12  Clematis  Ave. 

Waltham,  Massachusetts  02154 

813  Golden  Technologies  Co.,  Inc.  (2/2/95) 

1697  Cole  Blvd.,  Suite  300 
PO  Box  4040 
Golden,  Colorado  80402 

786  North  Carolina  SRT,  Inc.  (8/31/94) 

1018  Morrisville  Parkway 
Morrisville,  North  Carolina  27560 
(Mfg.  by:  Tohshin  Seiko  Co.,  Ltd. 

42-2  Aza  Shinmei  Tazawa  Ohkuma 
Watari-Cho,  Watari-Gun 
Miyagi  889-23  Japan 

464)0  (Refractometers  and  Optical  Sensors) 

785  Bran  &Lubbe,  Inc.  (8/31/94) 

1025  Busch  Paritway 
Bufialo  Grove,  Illinois  60089 
(M^.  by:  Bran  &  Lubbe 
Norderstdt 
GMbH  (Germany) 

800  Epsilon  Industrial  Inc.  (10/24/94) 

2215  Grand  Ave.  Parkway 
Austin,  Texas  78728 

783  James  C.  Camp  (8/31/94) 

dba  Advantec  Process  Systems 
95  Wyngate  Dr. 

Newnan,  Georgia  30265 
(Mfg.  by:  BTG  Inc. 

2364  Park  Central  Blvd. 

Decatur,  Georgia  30035-3987) 

737  Katrina,  Inc.  (6/17/93) 

91  Western  Maryland  Pkwy 
Hagerstown,  Maryland  21740 

697  Liquid  Solids  Control,  Inc.  (10/21/92) 

P.O.  Box  259 
Farm  Street 

Upton,  Massachusetts  01568 

751  MaseUi  Misure  S.p.A.  (1/20/94) 

Via  Baganza,  4/3 
43100  Parma,  Italy 


(U.S.  Representative:Maselli  Measurements,  Inc. 
P.O.  Box  7571 
7746  Lorraine  Avenue 
Stockton,  California  95267) 

767  NIRSystems/Perstorp  (6/6/94) 

12101  Tech  Road 
Silver  Spring,  Maryland  20904 
750  PT  Papertech,  Inc.  (1/20/94) 

4850  The  Dale 
West  Vancouver 
B.  C.  Canada  V7W1K3 

(U.S.  Representative:  BD  Services  Corporation 
300  North  Commercial  Street 
Bellingham,  Washington  98227) 

742  Reflectronics,  Inc.  (9/15/93) 

3009  Montavesta  Road 
Lexington,  Kentucky  40502 
817  Technitron  Labs  Inc.  (2/24/95) 

306  Looney  Road 
Piqua,  Ohio  45346 

504)0  Level  Sensing  Devices 

705  cn  Celtek  Electronics  (12/29/92) 

136  Merizzi  Street 

St.  Laurent,  Quebec,  Canada  H4T  1S4 
(U.S.  Rep:  CTI  Celtek  Electronics,  Inc. 

1000  Leonidas  Street 

New  Orleans,  Louisiana  70118) 

51-00  (Formerly  08-1 7R)  Plug-Type  Valves 

801  AUoy  Products  Corp.  (11/10/94) 

P.  O.  Box  529 

Waukesha,  Wisconsin  53187 

787  Cipriani,  Inc.  (8/31/94) 

Tassalini  S.P.A. 

23195  LaCadena  Dr.,  Suite  103 
Laguna  Hills,  California  92653 
772  G  &  H  Products  (6/13/94) 

7600  -  57th  Avenue 
Kenosha,  Wisconsin  53141 

780  L  C.  Thomsen,  Inc.  (8/31/94) 

1303  -  43rd  St. 

Kenosha,  Wisconsin  53140 

788  Puriti,  S.A.  De  C.  V.  (8/31/94) 

Alfredo  Nobel  No.  39 

Fracc.  Ind.  Pte.  de  Vigas 

Tlalnepantha,  Mexico 

(U.S.  Rep:  Waukesha  Fluid  Handling 

6l  1  Sugar  Creek  Road 

Delavan,  Wisconsin  53115) 

781  Robert  James  Sales,  Inc.  (8/31/94) 

699  Hertel  Ave.,  Suite  260 

Buffalo,  New  York  14207 

777  Tech  Control  Ent.  (7/18/94) 

3725  N.  Murray  Road 
Otis  Orchard,  Washington  98027 
790  Tri-Clover,  Inc.  (9/14/94) 

9201  Wilmont  Road 
Kenosha,  Wiscorrsin  53141-1413 
759  VNE  Corporation  (3/16/94) 

1 149  Barberry  Drive 
Janesville,  Wisconsin  53545 
761  Waukesha  Fluid  Handling  (12/17/93) 

61 1  Sugar  Creek  Rd. 

Delavan,  Wisconsin  53115 
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52-00  (Formerly  08-1 7H)  Tfiermoplastic 
Plug  Type  Volvef 

577  Ralet-Dcfey  (11/2/89) 

66,  Blvd.  Poincare 

1070  Brussels,  Belgium 

(U.S.  Agent  GENICANAM,  Chazy,  New  Yoric) 

53-00  (Formerly  08-1 7A)  Compression  Type  Valves 

484  APV  Crepaco,  Inc.  (10/22/86) 

100  South  CP  Avenue 
Lake  Mills,  Wisconsin  53551 
730  APV  Rockford,  Inc.  (4/21/93) 

1303  Samuelson  Road 
Rockford,  Illinois  6l  109 

552  Alloy  Products  Corp.  (1 1/23/57) 

1045  Perkins  Ave. 

P.O.  Box  529 

Waukesha,  Wisconsin  53187 
245  Babson  Brothers  Company  (2/12/73) 

Dairy  System  Division 
1400  West  Gale  Ave. 

Galesville,  Wisconsin  54630 
443  Badger  Meter,  Inc.  (4/30/85) 

6l  16  East  15th  Street 
P.O.  Box  581390 
Tulsa,  Oklahoma  74158-1390 
686  Bardiani  Valvole  S.R.L.  (8/3/92) 

Via  G.  Vittorio,  53 
43045  Fomovo  (PR)  Italy 
(U.S.  Rep:  Sanchelima  Int. 

1763  Northwest  93rd  Ave. 

Miami,  Florida  33172) 

538  Cipriani,  Inc.  (7/31/86) 

23195  la  Cadena  Drive,  Suite  103 
Laguna  Hills,  California  92653 
(Mfg.  by  Fratelli  Tassalini,  Italy) 

716  Conexiones  Inoxidables  (3/4/93) 

de  Puebla  S.A.  de  C.V. 

Vicente  Guerrero  No.  211 

Xicotepcc  de  Juarez 

Edo,  Puebla  Mexico 

(U.S.  Rep:  Ben  Dolphin  Consulting, 

4735  Lansing  Drive 
North  Olmsted,  Ohio  44070) 

376  Definox  Division  (9/13/93) 

Defontaine,  Inc. 

16720  W.  Victor  Road 
New  Berlin,  Wisconsin  53151 
530  G  &  H  Products  Corp.  (6/10/57) 

7600-57th  Ave. 

P.O.  Box  1199 
Kenosha,  Wisconsin  53141 

480  GEA  Food  and  Process  Systems  Inc.  (8/8/86) 

8940  Route  108 
Columbia,  Maryland  21045 

607  Kammer  Valve,  Inc.  (9/25/90) 

510  Parkway  View  Drive 
Pittsburgh,  Pennsylvania  15205 
(Mfg.  by.  Kammer  Ventile  GmbH 
Manderscheidtstr.  19 
45141  Essen  1,  Germany) 

570  LUMACO  (8/9/89) 

9-1 1  East  Broadway 
Hackensack,  New  Jersey  07601 
594  Oden  Corp.  (3/6/90) 

255  Great  Arrow  Ave. 

Buffalo,  New  York  14207 


483  On-line  Instrumentation,  Inc.  (10/15/86) 

Rt.  376,  P.O.  Box  541 
Hopewell  Junction,  New  York  12533 

652  Pierre  Guerin  SA  (10/4/91) 

BP.12- 79210 
Mauze-Sur-Le-Mignon 
France 

(U.S.  Rep:  Alfa  Technical  Group,  Inc. 

601  Thompson  Road  N. 

Syracuse,  New  York  13211) 

551  Puriti,  S.A.  de  C.V.  (9/12/72) 

Alfredo  Nobel  39 
Fracc.  Ind.  Puente  de  Vigas 
Tlalnepantla,  Mexico 
(U.S.  Rep:  Waukesha  Fluid  Handling 
6l  1  Sugar  Creek  Road 
Delavan,  Wisconsin  53115) 

149R  QControls  (5/18/64) 

Subsidiary  of  Cesco  M^^etics 
93  Utility  Court 
Rohnert  Park,  California  94928 

748  Richards  Industries  (1/1 1/94) 

3170  Wasson  Road 
Cincinnati,  Ohio  452092381 

762  Stainless  Products,  Inc.  (12/18/80) 

P.O.  Box  169 
1649  -  72nd  Avenue 
Somers,  Wisconsin  53171-0169 

806  Stcri  Technolt^ies,  Inc.  (1 1/23/94) 

857  Lincoln  Ave. 

Bohemia,  New  York  1 1716 
(Mfjg.  by.  Aseptomag  AG 
Bachweg  3,  Postfach  415 
CH-3401  Burgdorf 
Switzeriand) 

804  Sudmo  North  America  (11/18/94) 

4740  E.  2nd  St.,  Suite  C-20 
Benicia,  California  94510 
(Mfjg.  by.  Sudmo  Schleicher  AG 
Industriester  7  D-73469 
Reisburg,  Germany) 

823  Sudmo  North  America  (3/17/95) 

4403  First  Ave.,  Suite  500 
Cedar  Rapids,  Iowa  52402 
(Mfjg.  by.  Sudmo  Schleicher  AG 
Industiester  7  D-73469 
Riesburg,  Germany) 

542  LC.  Thomsen,  Inc.  (8/31/57) 

1303-43rd.  St. 

Keno^,  Wisconsin  53140 

34A  TrK3over,  Inc.  (10/15/56) 

9201  Wilmot  Rd. 

Kenosha,  Wisconsin  53141 

467  Tuchenhagen  North  America,  Inc.  (1/13/86) 

(Mfg.  by  Otto  Tuchenhagen,  West  Germany) 

8949  Deerbrook  Trail 
Milwaukee,  Wisconsin  53223 

789  Tuchenlu^en  North  America,  Inc.  (8/31/94) 

8949  Deerbrook  Trail 
Milwaukee,  Wisconsin  53223 
(Mfg.  by  Scan  Flow  A/S 
Skelhojsvej  9,  d  k  9541  Suldrup 
Denmark) 

561  VACU-PURG,  Inc.  (1/26/89) 

214  West  Main  St. 

P.O.  Box  272 

Fredericksburg,  Iowa  50630 
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584  Valvinox,  Inc.  (1 1/27/89) 

650  lere  Rue. 

Iberville-QUE-CanadaJ2X  3B8 
796  VNECoip.  (10/11/94) 

1149  Baibeny  Dr. 

Janesville,  Wisconsin  53547 
(Mfe.  by.  EGMO  LTD. 

1  Hayotsrim,  P.  O.  266 
Nahaiiya,  Israel) 

555  Waukesha  Fluid  Handling  (12/11/57) 

(Formerly  Cheny-Buirell 
Fluid  Handling  Division) 

61 1  Sugar  Creek  Road 
Delavan,  Wisconsin  53115 

86R  Waukesha  Specialty  Co.,  Inc.  (12/20/57) 

P.O.  Box  160,  Hwy.  14 
Darien,  Wisconsin  53114 

54><K>  (Formerly  08-1 7B)  Diaphragm-Type  Valves 

565  APV  Rosisto,  Inc.  (10/22/86) 

1325  Samuelson  Rd. 

Rockford,  Illinois  6l  109 

(M^.  by  APV  Rosista,  Inc.,  W.  Germany  &  Denmark) 
615  AsepCo  (1/4/91) 

1 101  San  Antonio 
Mountain  View,  California  94043 
814  Burkett  Contromatic  Corp.  (2/2/95) 

1091  North  Batavia  Street 
Orange,  California  92667 
(Mlg.  by  Buerkert  Steuer-Und  Regeltechnik 
Ouistian-Buerkert-Str  13-17 
D-74653  Ingelflnger 
Germany) 

745  Cashco,  Inc.  (12/9/93) 

P.O.  Box  6,  Hwy.  140  West 
Ellsworth,  Kansas  67439-0006 
617  Definox  Division  (2/1/91) 

Defontaine,  Inc. 

16720  W.  Victor  Road 
New  Berlin,  Wisconsin  53151 
637  Gemu  Valves,  Inc.  (7/10/91) 

3800  Camp  Creek  Parkway 
Bldg.  2400,  Suite  102 
Atlanta,  Georgia  30331 

514  H.  D.  Bauman  Assoc.,  Ltd.  (8/24/87) 

35  Mirona  Road 

Portsmouth,  New  Hampshire  03801 
203R  nr  GrinneU  Valve  Co.,  Inc.  (1 1/27/68) 

Dia-Flo  Division 
33  Centerville  Rd. 

Lancaster,  Peimsylvania  17603 
494  Saunders  Valve,  Inc.  (2/10/87) 

16516  Air  Center  Blvd. 

Houston,  Texas  77032-5103 

55-00  Boat  Seal  Valves  far  Milk  &  Milk  Products 

821  Mark  James  Company  (3/17/95) 

P.O.  Box  23505 

Milwaukee,  Wisconsin  53223-0505 
(M^.  by.  Keofitt  A/S 
Snaremosvej  27 


DK-7000  Fredericia 
Denmark) 

56-00  (Formerly  08-1 7E)  Inlet  ond  Outlet 
Leak-Protector  Plug  Valve 

34E  TriClover,  Inc.  (10/15/56) 

9201  Wilmot  Rd. 

Kenosha,  Wisconsin  53141 

556  Waukesha  Fluid  Handling  (12/12/57) 

6l  1  Sugar  Creek  Road 
Delavan,  Wisconsin  53115 

57- 00  (Formerly  08-1 7F)  Tank  Outlet  Valve 

531  G  &  H  Products  Corp.  (6/10/57) 

7600  57th  Ave. 

P.O.Box  1199 
Kenosha,  Wisconsin  53141 

534  Lumaco  (6/30/72) 

S>-11  East  Broadway 
Hackensack,  New  Jersey  07601 
643  Paul  Mueller  Company  (8/22/91) 

1600  West  Phelps 
Springfield,  Missouri  65801 

58- 00  (Formerly  08-1 7M)  Vacuum  Breakers 

and  Check  Valves 

691  Definox  Division  (1/25/83) 

Defontaine,  Inc. 

16720  W.  Victor  Road 
New  Beriin,  Wisconsin  53151 
835  G  &  H  Products  Corp.  (5/22/95) 

7600  -  57th  Avenue,  P.O.  Box  1 199 
Kenosha,  Wisconsin  53141-1199 
834  Stanfos,  Inc.  (5/22/95) 

3908  -  69th  Avenue 
Edmonton,  Alberta 
Canada  T6B2V2 
Not  Available  in  the  USA 

689  VNE  Corporation  (8/17/92) 

1 149  Barberry  Drive 
Janesville,  Wisconsin  53547 

59- 00  (Formerly  08-1 7D)  Automatic  Positive 

Displacement  Sampler 

291  Accurate  Metering  Systems  Inc.  (6/22/77) 

(Mfg.  by  Diessel,  Germany) 

1650  Wilkening  Ct. 

Schaumburg,  Qlinois  60173 

284  Bristol  Engineering  Co.  (11/18/76) 

210  Beaver  St. 

P.O.  Box  696 
Yorkville,  Illinois  60560 

693  Micropure  Filtration,  Inc.  (9/17/92) 

2323  6th  Street,  P.O.  Box  7007 
Rockford,  Illinois  61125 
(Mfg.  by.  Olper  Maschinen  &  Armaturen 
Olpe,  Germany) 

60-00  (Formerly  08-1 7G)  Rupture  Discs 

422  BS  &  B  Safety  Systems,  Inc.  (6/12/84) 

7455  E.  46th  St. 

Tulsa,  Oklahoma  74145 
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407 

Continental  Disc  Corp. 

3160  W.  Heartland  Dr. 

Liberty,  Missouri  64068 

(10/14/83) 

380 

79R 

61-00  (Formerly  08-1 71)  Steam  Injected  Heaters 

728 

APV  Crepaco,  Inc. 

395  Fillmore  Avenue 

Tonawanda,  New  Yoik  14150 

(4/14/93) 

682 

811 

Hydro-Thermal  Corporation 

400  Pilot  Court 

(1/1/95) 

Waukesha,  Wisconsin  53188 

560 

Pick  Heaters,  Inc. 

P.O.  Box  516 

West  Bend,  Wisconsin  53095 

(1/19/89) 

688 

62-00  (Formerly  08-1 7L)  Hose  Assemblies 

645 

795 

Able  Hose  &  Rubber,  Inc. 

(9/14/94) 

2307  E.  Hennepin  Ave. 

Minneapolis,  Minnesota  55413 

696 

758 

Crouch  Supply  Co. 

P.O.  Box  163829 

(2/22/94) 

902  S.  Jennings 

Ft.  Worth,  Texas  76l6l 

721 

Dixon  Valve  &  Coupling  Co. 

800  High  Street 

Chestertown,  Maryland  21620 

(3/23/93) 

774 

The  Briggs  Co. 

3  Bellecor  Dr. 

New  Castle,  Delaware  19720 

(7/18/94) 

528 

757 

Nelson-Jameson,  Inc. 

P.O.  Box  647 

(2/21/94) 

677 

2400  East  5th  Street 

Marshfield,  Wisconsin  54449 

455 

727 

Pure  Fit,  Inc. 

924  Marcon  Blvd. 

Allentown,  Pennsylvania  18103 

(4/14/93) 

271 

799 

Rubber  Worid 

936  Links  Ave. 

Landisville,  Pennsylvania  17538 

(10/21/94) 

67R 

698 

Sanitary  Couplers,  Inc. 

696698  Pleasant  Valley  Dr. 
Springsboro,  Ohio  45066 

(10/23/92) 

454 

700 

Titan  Industries,  Inc. 

(10/23/92) 

11121  Garfield  Avenue 

South  Gate,  California  90280 

389 

63-00  Sanitary  Fittings 

349 

APN,  Inc. 

921  Industry  Rd. 

Caledonia,  Minnesota  55921 

(12/15/81) 

239 

621 

Bradford  Castmetals 

P.O.  Box  33 

Elm  Grove,  Wisconsin  53122 

(2/25/91) 

703 

773 

Herrli  AG 

3210  Kerzers 

Switzerland 

(7/15/94) 

200R 

(U.S.  Rep.:  VNE  Corp. 

P.  O.  Box  1698 

Janesville,  Wisconsin  53547) 

726 

304 

VNE  Corporation 

1149  Barberry  Drive 

(3/16/78) 

242 

Janesville,  Wisconsin  53547 

63-00  (Fonnerly  08-1 7R)  Sanitary  Fittings 

470  Advance  Stainless  Mfg.  Corp.  (3/30/86) 

218  West  Centralia  Street 
Elkhom,  Wisconsin  53121 


Allegheny  teulford  Corp. 

P.O.  Box  200  Route  219  South 
Bradford,  Pennsylvania  16701 
Alloy  Products  Corp. 

1045  Perkins  Ave.,  P.O.  Box  529 
Waukesha,  Wisconsin  53187 
Andron  Stainless,  Ltd. 

6170  Tomken  Road 
Mississauga,  Ontario 
Canada  L5T  1X7 
(U.S.  Rep:  Andron  Stainless  C(»p. 
8901  Farrow  Road,  #101 
Columbia,  South  Carolina  29223) 
Cajon  Company 
9760  Sheps^  Road 
Macedonia,  Ohio  44056 
Qpriani,  Inc.  -  Tassalini  S.P.A. 
23195  LaCadena  Drive,  Suite  #103 
Laguna  Hills,  California  92653 
Conexiones  Inoxidables 
de  Puebla  S.  A.  de  C.  V. 


(3/21/83) 

(11/23/57) 

(6/30/92) 

(8/4/92) 

(8/27/91) 

(10/1/92) 


Vicente  Guerrero  No.  112 

Xicotepec  de  Juarez 

Edo.  Puebla,  Mexico 

(U.S.  Rep:  Ben  Dolphin  Consulting 

4735  Lansing  Drive 

North  Olmsted,  Ohio  44070) 

Dayco  Products,  Inc.  (3/16/88) 

333  West  First  Street 

Dayton,  Ohio  45402-3042 

EXCEL-A-TEC,  Inc.  (5/8/92) 

W141  N5984  Kaul  Avenue 

Menomonee  Falls,  Wisconsin  53051 

Flowtech,  Inc.  (9/17/85) 

1900  Lake  Park  Dr.  Suite  345 

Smyrna,  Georgia  30080 

The  Foxboro  Company  (3/8/76) 

33  Commercial  Street 

Foxboro,  Massachusetts  02035 

G  &  H  Products  Corp.  (6/10/57) 

P.O.Box  1199 

7600-57th  Avenue 

Kenosha,  Wisconsin  53141 

Jensen  Fittings  Corp.  (9/1 1/85) 

107-1 1 1  Goundry  St. 

North  Tonawanda,  New  York  14120-5998 
Lee  Industries,  Inc.  (5/31/83) 

P.O.  Box  688 

Philipsburg,  Pennsylvania  16866 

Lumaco,  Inc.  (6/30/72) 

9-11  East  Broadway 

Hackensack,  New  Jersey  07601 

Parker  Hannifin  Corp.  (1 1/6/92) 

Instrument  Connectors  Div. 


9400  South  Memorial  Pkwy. 

Huntsville,  Alabama  35803 

Paul  Mueller  Co.  (3/5/68) 

1600  W.  Phelps  St.,  Box  828 

Springfield,  Missouri  65801 

Pure  Fit,  Inc.  (4/14/93) 

924  Marcon  Blvd. 

Allentown,  Pennsylvania  18103 

Puriti,  S.A.  de  C.V.  (9/12/72) 

Alfredo  Nobel  39 

Industrial  Puente  de  Vigas 

Tlalnepantla,  Mexico 

(U.S.  Rcp:Waukesha  Fluid  Handling 

61 1  Sugar  Creek  Road 


Delavan,  Wisconsin  53115) 
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424 

Robeit-James  Sales,  Inc. 

699  Heitcl  Ave.,  Suite  260 

Buffitlo,  New  York  14207 

(8/31/84) 

699 

Ro^er  Industries,  Inc. 

P.O.  Box  186 

Blenheim,  Ontario 

Canada  NOP  lAO 

(Not  available  in  the  U.S.A) 

(10/23/92) 

334 

Stainless  Products,  Inc. 
l649-72nd  Ave.,  Box  169 

Somers,  Wisconsin  53171 

(12/18/80) 

741 

Steel  &  O’Brien  Mig.,  Inc. 

545  South  Route  219 

Springville,  New  York  I4l4l 

(8/26/93) 

391 

Stork  Food  Machinery,  Inc. 

P.O.  Box  1258/Airport  Parkway 
GainesviUe,  Geoigia  30503 

(6/9/83) 

(M^.  by  Stork  Amsterdam,  Netherlands) 

357 

Tanaco  Products 

3860  Loomis  Trail  Rd. 

Blaine,  Washington  98230 

(4/16/82) 

449 

Tech  Controls  Enterprise  Co.,  Ltd. 
2940  S.E.  200th  Avenue 

Issaquah,  Washington  98027 
(M^.  in  Taiwan) 

(8/2/85) 

73R 

LC.  Thomsen,  Inc. 

1303-43rd.  St. 

Kenosha,  Wisconsin  53140 

(8/31/57) 

Dairy,  Food  and  Environmental  Sanitation 
encourages  readers  and  advertisers  to  submit 
8  Vz*  X 1  r  four-color  photos  to  be  considered  for 
publication  on  the  cover  of  the  journal. 

Send  photographs,  negatives  and/or  slides  to; 
Editor 

Dairy,  Food  and  Environmental  Sanitation 


34R 

TrFClover,  Inc. 

9201  Wilmot  Rd. 

Kenodia,  Wisconsin  53141 

(10/15/56) 

707 

Valvinox,  Inc.,  SG  RM  Div. 

650  -  1st  Street 

IberviUe,  (Quebec,  Canada  J2X  3B8 
(M^.  by:  SG  RM,  France 

Not  av^ble  in  USA) 

(1/5/93) 

82R 

Waukesha  Fluid  Handling 

611  Sugar  Creek  Road 

Delavan,  Wisconsin  53115 

(12/17/93) 

64-00  (Formorly  08-1 7N)  Prossuro  Reducing 

and  Bade  Piossuro  Regulating  Valve 

782 

CASHCO,  Inc. 

P.  O.  Box  6 

Ellsworth,  Kansas  674394XX)6 

(8/31/94) 

753 

G&HPrc^ucts 

7600  -  57th  Avenue 

P.O.  Box  1199 

Kenosha,  Wisconsin  53141 

(2/1/94) 

769 

Richards  Industries  Valve  Group 
3170  Wasson  Road 

Cincinnati,  Ohio  45209 

(6/6/94) 

654)0  Fight  &/or  Light  Windows  &  Sight  Indications 
A  Contact  with  Milk  A  Milk  Products 

818  TrKaover,  Inc.  (3/10/95) 

9201  Wilmot  Road 
Kenosha,  Wisconsin  53141-1413 
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LISTERIA,  SALMONELLA 
SAMPLING  MADE  EASY 

The  WHIRL-PAK®  “Speci-Sponge”  bags 
contain  a  1  'A"  x  3"  sterile,  non-inhibitory 
sponge  for  surface  sampling  to  test  for 
foodborne  pathogens.  Add  DE  neutraliz¬ 
ing  broth  to  moisten  the  sponge,  or  use 
the  dry  sponge  when  wiping  a  wet  area. 

After  collecting  the  sample,  return 
sponge  to  the  bag,  and  send  to  lab  for 
testing.  Growth  media  may  also  be 
added  after  collection  if  desired.  The  DE 
broth  neutralizes  sanitizers  which  may 
be  present  on  the  surface. 

In  addition  to  an  18  oz.  size  bag,  NASCO 
introduces  a  NEW  55  oz.  Stomacher® 

“Speci-Sponge”  bag.  It  is  designed  to  be 
used  in  the  Stomacher®  blender  for  thorough  mixing  of  the  Scimple  and  media.  This  is  now 
standard  procedure  for  USDA  research  work  to  identify  foodborne  pathogens. 

For  a  FREE  sample  of  a  “Speci-Sponge”  bag  and  a  copy  of  our  1995-96  Sampling 
Products  Catalog,  write  Dept.  WL508  or  call  toll  free. 


Free  Phone  Order  Service:  1-800-558-9595 


FAX:  1-414-563-8296 


In  Canada  call:  519-662-2540 

P.O.  Box  901,  Fort  Atkinson,  W1  53538-0901  •  P.O.  Box  3837,  Modesto,  CA  95352-3837 


Reader  Service  No.  171 


U— AHENTION  AUTHORS—— 

The  Editors  are  seeking  articles  of  general  interest  and  applied  research  with  an  emphasis  on  food  safety 
for  pubUcation  in  Dairy.  Food  and  Emrironmental  Sanitation 
Submit  your  articles  to: 

EDITOR,  Dairy,  Food  and  Environmental  Sanitation,  c/o  lAMFES,  Inc.,  6200  Aurora  Ave., 

Suite  200W,  Des  Moines,  Iowa  50322-2863 

Please  submit  three  copies  of  manuscripts  along  with  a  fourth  copy  on  3  1/2"  computer  disk. 


OdCO 
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ComingEvents 


SEPTEMBER 

•  4*5,  Symposium  on  Advances 
in  Membrane  Technology  for  Bet¬ 
ter  Dairy  Products,  Budapest  (Hun¬ 
gary).  The  main  purpose  of  the  Sym¬ 
posium  is  to  update  the  most  current 
knowledge  and  to  bring  the  work 
of  the  IDF  group  of  experts  to  the 
attention  of  dairy  technologists,  in¬ 
dustrial  scientists,  process  engineers 
and  researchers.  For  more  informat¬ 
ion  contact  IDF  Secretariat,  41  Square 
Vergote,  B-1040  Brussels,  Belgium; 
telephone  (+32  2  733  98  88);  fax  (+32 
2  733  04  13). 

•  6-8,  Symposium  onHeatTreat- 
ments  and  Alternative  Methods, 
The  purpose  of  the  Symposium  is  to 
provide  a  forum  of  exchange  of  infor¬ 
mation  on  processing  technologies 
and  their  product-related  effects  as 
well  as  the  methodology  and  criteria 
of  measurement  of  these  effects.  For 
more  information,  contact  IDF 
Secretariat,  4 1 ,  Square  Veigote,  B-1040 
Brussels,  Belgium;  telephone  (+32  2 
733  98  88);  fax  (+32  2  733  04  13). 

• 8-9)  1995  Annual  Conference 
of  the  Wisconsin  Laboratory 
Association,  The  overall  theme  for 
this  year’s  conference  is  Analytical 
Precision.  On  Thursday,  Sept.  9,  Dr. 
Michael  H.  Btodsky,  Ontario  Ministry 
of  Health,  will  keynote  the  general 
session  with  a  presentation  on  Quality 
Assurance  in  the  Laboratory,  entitled, 
“What  is  this  thing  called  QA?” 
For  more  information,  write  to  WLA, 
PO  Box  28045,  Green  Bay,  WI 54324; 
or  call  (ieorge  Nelson  at  (715)  232- 
2560. 

•  11-13)  Food  Microbiology 
Course,  This  course  assumes  some 
minimal  prior  knowledge  relation  to 
microbiology  or  biology  and  will  pro¬ 
vide  the  participant  with  up-to-date 
concepts,  facts  and  details  which  will 
be  useful  in  making  decisions  about 
product  safety  and  stability.  The  par¬ 
ticipant  should  also  gain  greater 


awareness  of  the  utility  and  limita¬ 
tions  of  microbial  capabilities  within 
the  corporation.  For  more  informa¬ 
tion,  contact  Registrar,  The  Center 
for  Professional  Advancement,  PO 
Box  1052,  East  Brunswick,  08816; 
telephone  (908)  613-4500;  fax  (908) 
2389113. 

•  12-13)  Food  Plant  Sanitation 
Workshop,  Specific  subjects  will 
include  basic  principles  of  HACCP, 
sanitary  design  standards,  updates  on 
pesticide  concerns,  and  successful 
control  strategies.  For  further  infor¬ 
mation,  contact  Registrar,  American 
Institute  of  Baking,  1213  Bakers  Way, 
Manhattan,  KS  66502;  or  call  (913) 
537-4750  or  (800)  633-5137. 

•  20-21,  OSMO*  ROAJF  Equip¬ 
ment  Operation  and  Maintenance 
Seminar,  “Equipment  Operation  and 
Maintenance”  is  oriented  specifically 
for  operators  of  ROAJF  equipment 
used  for  water  treatment,  pollution 
control  and  process  applications.  This 
seminar  will  provide  operators  a  com¬ 
plete  background  necessary  to  oper¬ 
ate  and  maintain  ROAJF  equipment 
at  peak  performance  year-in  and  year- 
out.  For  more  information,  contact 
Ms.  Bette  Nelson,  Travel  &  Seminar 
Coordinator,  5951  Clearwater  Dr., 
Minnetonka,  MN  55343-8990;  tele¬ 
phone  (612)  933-2277. 

•  20-22,  The  2iid  International 
Conference  on  Nutrition  and  ^- 
ing,  Tokyo,  Japan.  The  conference 
will  focus  on  the  eating  habits  and 
societal  and  psychological  eating  atti¬ 
tudes  of  the  elderly,  as  well  as  their 
nutritional  status  and  the  effects  of 
nutrition  on  physiological  changes 
associated  with  aging.  For  more  in¬ 
formation,  please  contact  ILSI  Japan, 
Conference  Secretariat,  Koike  Build¬ 
ing,  9-11-403,  2  Chome  Umezato, 
Suginamiku,  Toyko  166,  Japan;  tele¬ 
phone  (81-33-3189663),  fax;  (81-33- 
3189554). 


•25-29,  The  12th  European 
Symposium  on  the  Quality  of 
Poultry  Meat  and  the  6th  Euro¬ 
pean  Symposium  on  the  Quality 
of  Eggs  and  Egg  Products,  Zara¬ 
goza,  Spain,  Auditorium/Congress 
Palace.  Working  languages  will  be 
English,  Spanish  and  French.  Simulta¬ 
neous  translations  will  be  organized 
in  plenary  sessions.  For  more  infor¬ 
mation,  please  contact  the  Symposia 
Secretariat,  Ricardo  Cepero  Briz,  Vet¬ 
erinary  Faculty,  Miguel  Servet  177, 
50013  Zaragoza  Spain. 

•  26-29,  The  1st  International 
Conference  on  East-West  Perspec¬ 
tives  on  Functional  Foods,  Singa¬ 
pore.  Overview  of  the  concept  from 
the  Eastern  and  Western  viewpoints, 
including  historical  and  cultural  back¬ 
ground,  and  the  perceived  role  in 
disease  prevention  and  health  pro¬ 
motion.  For  more  information  con¬ 
tact  Conference  Secretariat/Official 
Travel  Agent,  Conference  &  Travel 
Management  Associates  Pte  Ltd,  425A 
Race  Course  Road,  Singapore  0821; 
phone  (65)  299-8992;  fax  (65)  299- 
8983. 

•  27-28,  SD  State  Dairy  Associat¬ 
ion  &  Dairy  Fieldmen’s  Associa¬ 
tion  Joint  Annual  Convention,  For 
more  information,  call  John  Parsons, 
Dairy  Science  Department;  telephone 
(605)6884116. 

•  27-30,  Healthcare  Food  Ser¬ 
vice  Management  National  Train¬ 
ing  Conference,  The  National  Soci¬ 
ety  for  Healthcare  Food  service  an¬ 
nounced  the  details  of  its  1995  Na¬ 
tional  Training  Conference  at  La 
Quinta  Resort  in  Palm  Desert,  CA.  For 
the  first  time  HFM  will  also  sponsor 
four  pre-conference  workshops.  For 
registration  information,  contact  HFM 
at  (202)  546-7236. 

•  2829,  Wisconsin  l6th  An¬ 
nual  Joint  Conference,  A  Dairy, 
Food  and  Environmental  Health 
Symposium,  The  Wisconsin  Asso¬ 
ciation  of  Milk  and  Food  Sanitarians 
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(WAMFS),  Wisconsin  Environmental 
Health  Association  (WEHA),  Wiscon¬ 
sin  Association  of  Dairy  Plant  Field 
Representatives  (WADPFR),  joint  con¬ 
ference  at  the  Paper  Valley  Inn  in 
Appleton,  WI.  Each  group  is  plan¬ 
ning  separate  programs  at  the  confer¬ 
ence  that  would  be  of  interest  of  all 
groups.  For  more  information,  please 
contact  Neil  Vassau,  Dept,  of  Agricul¬ 
ture,  Trade,  &  Consumer  Protection, 
Bureau  of  Laboratory  Services,  PO 
Box  7883,  Madison,  WI  53707;  tele¬ 
phone  (608)  267-3504. 

OaOBER 

•  4-5,  Crossflow  Membrane 
Technology  Workshop,  The  work¬ 
shop  will  cover  the  fundamentals  of 
reverse  osmosis,  nanofiltration,  ultra¬ 
filtration  and  microfiltration,  total 
system  design  considerations,  pUot 
testing  of  new  applications,  and  the 
“zero  discharge”  approach  to  poUu- 
tion  control.  Hands-on  operation  of 
bench-top,  pilot  and  full-scale  equip¬ 
ment  will  be  included  both  days  of 
the  workshop.  For  more  information, 
contact  Ms.  Bette  Nelson,  Travel  & 
Seminar  Coordinator,  OSMONICS, 
5951  aearwaterDr.,  Minnetonka,  MN 
55343;  (612)  933-2277. 

•7-10,  AOL  58th  Annual  Meet¬ 
ing,  “The  Science  of  Service,”  The 
meeting  is  designed  for  owners, 
managers  and  senior  executives  in 
commercial  laboratory,  testing,  and 
R  &  D  industry.  For  further  informa¬ 
tion,  contact  ACIL,  1629  K  Street, 
NW,  Washington,  DC;  20006;  phone 
(202)  887-5872  or  fex  (202)  887-0021. 

•  10-11,  Food  Plant  Sanitation 
Workshop,  Specific  subjects  will 
include  basic  principles  of  HACCP, 
sanitary  design  standards,  updates  on 
pesticide  concerns,  and  successful 
control  strategies.  For  further  infor¬ 
mation,  contact  Registrar,  American 
Institute  of  Baking,  1213  Bakers  Way, 
Manhattan,  KS  66502;  or  call  (913) 
537-4750  or  (800)  633-5137. 

•  11-12,  lAMFES  Iowa  Affiliate, 
will  meet  in  Waterloo,  Iowa.  Please 
contact  Dale  Cooper  at  (319)  927- 
3212  for  further  details. 


NOVEMBER 

•1-3,  Designing  a  Modern 
Milking  Center  Conference,  Dur¬ 
ing  this  conference,  the  audience  will 
learn  methods  for  planning  and  oper¬ 
ating  an  efficient  milking  center,  in¬ 
cluding  parlor  selection,  milking  cen¬ 
ter  layout,  materials  and  equipment 
selection,  cow  handling,  labor  man¬ 
agement,  financing  and  economics. 
For  further  information,  contact 
Northeast  Regional  Agricultural  Engi¬ 
neering  Service,  1 52  Riley-Robb  Hall, 
Ithaca,  NY  14853-5701;  telephone 
(607)  255-7654;  fax  (607)  255-4080. 

•  4-6, 6th  ^yptian  Conference 
of  Dairy  Science  and  Technology, 
Cairo,  Egypt.  Organized  by  The  Egyp¬ 
tian  Soc.  of  Dairy  Science.  For  more 
information,  contact  Dr.  M.  H.  Abd  El- 
Salam,  National  Research  Center, 
Dokki,  Cairo,  ^ypt;  telephone  (20-2- 
625  026)  or  fax  (20-2-700  931). 

•  5-9,  Anuga  FoodTec  Interna¬ 
tional  Food  Technology  Fair, 
Anuga  FoodTec  will  be  an  extensive 
multi-industry  food  technology  trade 
fair,  but  will  also  allow  individual 
produa  categories  to  present  them¬ 
selves  independendy.  Anuga  Foodtec 
guarantees  a  comprehensive  over¬ 
view  of  the  food  processing  and  pack¬ 
aging  technology  sectors.  For  further 
informadon,  contact  Cologne  Inter- 
nadonal  Trade  Fairs,  Inc.,  40  West 
57th  St.,  31st  Floor,  New  York,  NY 
10019;  telephone  (212)  9748836. 

•  5-9,  American  Association  of 
Cereal  Chemists  80th  Annual 
Meeting,  The  world’s  largest  gather¬ 
ing  of  cereal  industry  professionals 
will  convene  their  80th  Annual  Meet¬ 
ing  in  San  Antonio,  Texas  at  the  Henry 
B.  Gonzales  Convention  Center. 
AACC  Annual  Meeting  registradon 
materials  are  available  after  July  1, 
1995,  from  AACC  Headquarters,  3340 
Pilot  Knob  Road,  St.  Paul,  MN  55121- 
2097  U.S.A.;  telephone  (612)  454- 
7250;  fax  (612)  454-0766. 

•8-9,  Food  Plant  Sanitation 
Workshop,  Specific  subjects  will 
include  basic  principles  of  HACCP, 
sanitary  design  standards,  updates  on 


pesticide  concerns,  and  successful 
control  strat^es.  For  further  infor¬ 
madon,  contact  Registrar,  American 
Institute  of  Baking,  1213  Bakers  Way, 
Manhattan,  KS  66502;  or  call  (913) 
537-4750  or  (800)  633-5137. 

•9-10,  Getting  Started  with 
Hazard  Analysis  and  Critcal  Con¬ 
trol  Point  (HACCP)  System,  Fix' 
more  information,  contact  the  AACC 
Short  Course  Dept.,  3340  Pilot  Knob 
Road,  St.  Paul,  MN  55121-2097;  tele¬ 
phone  (612)  4547250  or  fax  (612) 
454-0766;  e-mail  aacc@scisoc.  org. 

JANUARY  1996 

•10-12,  Calves,  Heifers  and 
Dairy  Profitability,  This  conference 
is  intended  to  provide  an  interdisci¬ 
plinary  view  but  will  emphasize  engi¬ 
neering  topics.  For  further  informa¬ 
tion,  contact  Northeast  Regional  Ag¬ 
ricultural  Engineering  Service,  152 
Riley-Robb  HaU,  Ithaca,  NY  14853- 
5701;  telephone  (607)  255-7654;  fax 
(607)  255-4080. 

FEBRUARY  1996 

•18-22,  2nd  International 
Meeting  on  Predictive  Microbiol¬ 
ogy,  Hobart,  Australia.  This  confer¬ 
ence  will  present  the  worid’s  best 
practice  in  the  development  and 
application  of  modelling  microbial 
behavior  in  foods.  For  more  informa¬ 
tion,  please  contact  Tom  McMeeking, 
Dept,  of  Agricultural  Science,  Univ¬ 
ersity  of  Tasmania,  GPO  Box  252C, 
Hobart  7001  Tasmania;  telephone 
(+61)  02  20  2620  or  fax  (+61)  02  20 
2642. 

•28-March  2,  4th  Interna¬ 
tional  Machinery  Equipment 
and  Raw  Material  Dairy  Fair,  in 
Guadalajara,  Jalisco(Mexico),  Preano- 
tion  to  pK>tential  buyers,  positioning 
in  the  maricet,  and  image  consolida¬ 
tion.  For  further  information  contact 
Grupo  (iefecc,  S.A.  DE  C.V.  Av.  Baja 
California  No.  32-A,  Col.  Roma  C.P. 
06760  Mexico,  D.F.,  telefaxes  (525) 
26470-29/ 56403-29/ 5647040/  574 
56-96. 
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NORTHLAMn 

Laboratories 


•  Microbiology  (rapid  methods) 

E.  Coli  □157:H7 

Listeria 

Salmonella 

•  Bacterial  Identifications 

•  HACCP  Design 

•  Food  Safety  Training  &  Hygiene 

•  Food  Chemistry 

•  Nutritional  Label  Chemistry 


Call  us,  we  want  to  serve  you. 


Northbrook 
1810  Frontage  Road 
Nontitaook.  160062 
Phone:  708^72-3413 
Fax:  708-272-2348 


Green  Bay 

1044  P»1(view  Road 
Green  Bay,  Wl  54304 
Phone:  414-336-7465 
Fax:  414-3364)647 


Fort  Atkinson 

1110  North  Main  street 
R)ttAtl(inson.WI  53538 
Phone:  414-563-7962 
Fax:  414-563-9388 


R«ad«r  Service  No.  1 70 


Mpumps 

Z/3\\  f” 

SANITARY  APPUCATIONS 
FOOD  •  DAIRY  •  BIOLOGICAL 
ENVIRONMENTAL  •  DRUG 

*  Patented  Valveless  Design 

*  Row  Rates  Variable  -  pi  to  2500  ml/min 

*  12  Models  -  AC,  DC,  Explo-Proof,  Variable, 
Pneumatic,  No  Motor 

*  Pressures  up  to  100  psig  *  Liquids  or  Gases 

*  Reproducibility  <  0.1%  *  Corrosion  Resistant 


Delivery  from  STOCK 


©FLUID  METERINGJNC. 

*  29  Orchard  Street,  P.O.  Box  179,  Oyster  Bay,  NY  11771 
(NY)516-922-6050  •  FAX  51&624-8261 

Call  Toll  Free  (800)223-3388 


Reader  Service  No.  233 


Totally  Sanitary 

Totally  Reusable 


Authorized  Assemblies 


The  New  RESEid.™  Sanitary  Hose  System 


A  totally  sanitary  environment  for  your  food  or  beverage  product,  now  available  with 
the  cost-savings  of  reusable  ends!  That’s  right.  With  the  ReSear  system,  when 
your  hose  assembly  gets  kinked,  run  over  or  simply  wears  out,  the  couplers 
can  be  reattached  to  a  new  length  of  hose.  You 
still  have  to  buy  the  hose  ...  but  you  don’t 
have  to  buy  new  couplers.  That’s  usually 
a  savings  of  50%  to  90%  over  the  price 
of  a  complete  new  assembly! 


The  innovative  ReSeal™  system  provides  all 
the  features  you’ve  come  to  expect  in  a  sanitary  hose 
assembly;  sanitary  full-flow  compression  seal,  CIP  cleanable,  safe 
and  in  compliance  with  regulatory  standards  —  including  3-A  Standard  62-00 
for  sanitary  hose  assemblies.  Call  today  for  a  free  information  packet. 


! 


i 


Nelson-Jameson,  Inc _ 

2400  E.  5th  St.,  P.O.  Box  647 
Marshfield,  Wl  54449 


Phone  800/826-8302 

FAX  800/472-0840 
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MEMBERSHIP  APPLICATION 


International  Association  of  Milk,  Food 
and  Environmental  Sanitarians 

6200  Aurora  Avenue,  Suite  200W,  Des  Moines,  lA  50322-2838  •  (515)  276-3344  OR  (800)  369^7 


I  I  Membership  with  JFP  and  DFES  $90 

(12  issues  of  ihc  Journal  of  Food  Protection  and  Dairy,  Food  ^ 
and  Environmental  Sanitation) 

I  I  Membership  with  DFES  $60 

(12  issues  of  Dairy,  Food  and  Environmental  Sanitation) 

I  I  Check  here  if  you  are  interested  in  information  on  joining  your  state/ 
province  chapter  of  lAMFES 

SUStAINING 

I  I  Membership  with  BOTH  journals  $450 

(Includes  exhibit  discount,  July  advertising  discount,  company  monthly 
listing  in  both  journals  and  more) 


I  I  Membership  PLUS  including  both  journals  $45 

I  I  Membership  with  Journal  of  Food  Protection  $30 

I  I  Membership  with  Dairy,  Food  and  Environmental  Sanitation  $30 


*raiUIME  SniOENT  VERIFKATION  MUST  ACCOMPANY  THIS  FORM 


Shipping  Chorges:  Outside  U.S. 


Surface  ($22.50  per  journal) 


AIRMAIL  ($95.00  per  joumol) 
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Company  Name 


Job  Title- 


Office  Phone  #_ 
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.  Country- 


Membership:  _ New 

Moil  Entire  Form  to: 

lAMFES 

6200  Aurora  Ave,  Suite  200W 
DCS  Moines,  lA  50322-2838 
USA 

OR  Use  Your  Charge  Cord: 

(800)  369^337  (U.S.  &  Canada) 
(515)  276-3344 
FAX  (515)  2768655 


Renewal 


.  Check  or  Money  Order 

.MasterCard 

.VISA 

.  American  Express 


Exp.  Date- 
Signature  j 


U.S.  FUNDS 
on  U.S.  BANK 
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Quantity 


International  Association  of  Milk,  Food  and  Environmental  Sanitarians,  Inc. 


I  lAMFES  Booklets 


___  Procedures  to  Investigate  Watertwme  Illness 

$6.00  member  or  government;  $9.00  non-member 

_  Procedures  to  Investigate  Foodbome  Illness  -  4tb  Edition 

$6.00  member  or  government;  $9.00  non-member 

_  Procedures  to  Investigate  Artbropod-bome  and  Ftodent-bome  Illness 

$6.00  member  or  government;  $9.00  non-member 

___  Procedures  to  Implement  the  Hazard  Analysis  Critical  Control  Point  System 

$6.00  member  or  government;  $9.00  non-member 

____  Pocket  Guide  To  Dairy  Sanitation 

$.50^^)embe^  or  government;  $.75/non-member  (minimum  order  of  10) 

($2.50  shipping  for  each  order  of  10) 

_  Shipping/Handling 

Multiple  copies  available  at  reduced  prices. 

—  t  Outside  U.S.  $4.00  fof  first  Item.  $1 .00  for  each  additianal  item 

Phone  our  order  desk  for  pnang  information 

on  quantities  of  25  or  more.  Booklet  Total 


Quantity 


_ 3-A  Sanitary  Standards _  Total  $ 

__  Complete  set  3-A  Dairy  Standards  _ 

$48.00  member  or  government;  $72.00  non-member 

_  Complete  set  3-A  Dairy  &  Egg  Standards  _ 

$70.00  member  or  government;  $105.00  non-member 

_  3-A  Egg  Standards  _ 

$40.00  member  or  government;  $60.00  non-member 

_  Five-year  Update  Sennce  on  3-A  Sanitary  Standards  ______ 

3-A  Dairy  &  Egg  Standards 

$62.00  member  or  government;  $93.00  non-member 

Shipping/Handling 

U.S.  $6.25  each  item 

Outside  U.S.  $10.25  each  item _ 

3-A  Sanitary  Standards  Total _ 

Total  Order  Amount _ 
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800-284-6336  (Canada) 
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Losing  milk  to  antibotic  contami¬ 
nation  can  be  just  as  costly  to  your 
operation  as  to  that  of  the  farmers 
who  supply  you.  That's  why  we 
developed  Delvotest,  a  simple, 


contaminate  your  dairy  fermers' 
bulk  tanks.  Standardized  and  self- 
contained,  Delvotest  qukkiy  arKi 
accurately  detects  the  presence 
of  Beta  Lactam  and  rrKJSt  other 


veterinaty«T^t»otk3.  D^yotest 
is  easy  to  use  and,  at  abdut  a 
a  test,  extrernely  eoenornicat  for 
large-  arxi  small-scale  operatkx^ 
So  ertcourage  your  dairy  farmers 


t  reliable  test  to  detect  antibiotic 
I  residues  in  milk  before  they  can 


(fist-broc^les 


to  take  the  Delvotest.  They'll  pass 
a  safer  product  on  to  you. 


N93  WI14560  WHITTAKER  WAY,  MENOMONEE  FALLS,  Wl  53051,  800-423-7906,  FAX  414-255-7732 


I 
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"Pocket  the  Difference." 


ChARM  Sciences  inc. 

36  FRANKLIN  STREET  MALDEN  MA  02148  USA 
800  343-2170  FAX  617  322-3141 


Nothing  MDi'ks  like  a  (  harm. 


Please  circle  #  121  on  your  Reader  Serv  ce  card. 


Pasteurization  T  PocketSwab  T  Pesticide  T  Shelf  Life  j  Microbial  I  Meat  Cooking  I  Somatic 

Efficiency  I  ATP  Sanitation  I  Residues  I  Prediction  I  Quality  1  Efficiency  I  Cells 


